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.IjaJ JiL^JI jjLUI 



4^ jJI j _ i_13 jail (.JjSj i >uall jj-ftil I " |1 &1 ii qB jJJ^il ^jil* 4_iJI 4_a!aji ^-J^J tjj' " ftll ' '^^■^^ JJ J ^ <> J 



"4j jxll 4 - "*-^ 3 1 all" Alia^all CAii jjjjll _ [ 
Sj>aaJl il j-all <aJlfca j JjLiiJI Al\ jV JxxluJ j ; Sjjaa II j| j-all A^JUtx CAl jJjj .4 
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• LjI j^l *.laj Cilj jjjjII j\ jVl <i* 

. J£i . 1 

< J J a ai_Lo J_aC. I lull .3 

pljijU Jj-iaai i iS a j <4jc jj _4 

4 1 1 a ^ a 4_j j jji _5 

J-axll j' aSl jW-^j .6 

. ^UjV' l£L<& 4j**a-o 4jc jj .10 

j ftJJ ■ "\ dilute _ J \ 

jUuVI ^ ^ ^!3H3*t .12 

. j- 1 jail ynai 

^iaS ujlj.il j .LaXaJ J j j*i .13 

t _j^aL^ *SJJJ ^»Llaj Jl n'i . nl ^jj-^J J] J 3 3 " <^a ^jlj miC frj^" ' 5 I ^4 J^JH *^ ^— 1 "'^ .' J" ' _>^^ C^ - ^^ ^U^^^Vl 1 Ijl jiL all ^jLxj ^jl j ^J*^ L^jl 

j diSjll j^-^l ■ j*j j . aIaiVIj "'j a SJj^a. <Lal£ ojVj ^ 1940 j <u£j_>aSM j^ia . <ufijj^Vl CjIjLiaJI i > . i JL^-a jjjjll 4j*_3*l_iJI < - aj iU'll J^i ^jj 

CjIjLluJI Ac\ \ , r-i 4-aii. ^ JJJJ 25000 (3 tJa^i 1995 J .C£J^I V.'^ 1 0-* J^l J ^VVI J;-~*' j ^-iaiill fLaJH£ Jl 7- all li* ^ JLaC-VI (>a jffil iiij jJjjll r-il 14a 11 

(^jJI j CjU j2 j J\ jl y& jj ^iaj ^ ^a*i J^UJI ^1 ^Ajlla all L ujVL?-a^ ^ ^Laikll jj 1000000 JLasalujI ii I 1^*0"* 1 « ^ji' ^ A*^' 4ii/)Li j t Uii.j l^J^i 

^a;" ajjU ^-aljJ ' - ^ ' ^ aSal^ tli&l talull ^iJ! j ( AjjL^ail " lla B - all ) Ajjj^al! CllLaJljtxil ' fl1 i^iSI ^^Jc tialx^ aj! AcLl^aJl jL^_al Cll ^JjJ^I al^25l ^^ic ^cLuj 

dj jjj^jil o j^^l tjJjSJ j . Clj^aJjjU 4_ijLj j^l ^_Uj!ja]l f T mall |iA I . - j ^}J-^J Jl-a&V a 3 ; ' n oJ^iiLa ^- l^jLj ^jl^ tjd-L all uli^aJj^il jj^ la jji LaS . Ai^lia 1 " lla J 1 o^C ij^l ^a AAm1 ll<a 

• AjaJjVI jr jLaill lillai JUJI ^liSjll ^ LjUJ ojj jlall ■ -II 

.tSjS jJI JaJjSI -1 

.^IjujII ijjil -2 

.jjjiall J-ljill -3 

.^jLSjJI JajJI -4 

. £1 jill 



-'^ fl jL^jV dj^jj jjll A^jJ ^jLgjll jj j-all j ( lilA Cj^JjjII ^J^-j (_g-l) j' J^J" 1 -^Jrf d ftll J ■ '''i' J^-^j J^ 1 J^ 1 Cy 1 ^^-*ll cj! - ^ 4 ^^jj' A-ujLujI ^g-lc- |_5^1' ' ■ ajJjSll ^ " j " 



; (jx CjI£j2JI (—iJLjj j _ liljiklUl ^gic aj^ill oA^j Li jLaJl JiIjaII CjI£jsJ| ^jIjj JJC- ^jlfpll jjj-all liLj^jU ^Jjjll (m Aj j^ dLi.jJl ji AjjjLuiI ClLSjJi. ailliA 

^ A£jaJI jj ^isVl jj^l J ^ ^1^1 jl jj^l jc A-ajUJl up and Down ^Ijill a£j^ : ^ aSjsJI .1 

i^aj! ■ ';■■"-= ^ 

J jji. jljjJl : AjjljjjsJI a£jjsJI _ 1 
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tjUSJI .1 




eliaJl .1 




^gJ! SAaa 4_L&j jj-a Cll^aJjjl! a£a "' PXP j^lm till jLuiaII ^-aj-uJ t^^J r. "' ^1 jl i H oil kljlj ji _ Point tO Poillt J a£a^ll CjljJ^ tillj Cll^JjjU -^^j^Jl *» C J aa a JiiLaJ 

^)-a ^»l-£-a S^C j^ - ^! L?^ - PTP ^— i _^_SJ o\ ■ (jjj ^-iaaj ^a Cll^Jjjil 4£3j J;1j-uJ ^-lil jLui^ll *L^aftl AjI ^JaxJ V . J- 4 *^ Oj"^ P^jj' I A i£j jljtj j C1j ^Jj^l o_£!i J j laJj . <LijUi 
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(_a L^-La ryj^j all jLui-all Cjjjjj t _jj .aA^I t _j-A a&aJill SjgaJ j SjSIjJI _ '-^j* ^ 3 a La (J^JuJ ^Ijall ,_fl Ajiaaj & j aa a ^^JJ ^-Ic ajjall LylaJ all jL-laII CIjjjjj] _ ^ jafllll .alaJll JllLa AjjJ_jjVI Clll jiaa II 
j a» j [_3 (JLa. AjI (jt^" J ^.J^-ll JjoiLjij $.IjjI . AjLg-llI j AjIjjJI j, j I-' q j j£jj Jja-o |j-i J^' °J^J ' ■ laJ iJ-ijJjjll Aa3j jJj-uj (_£jJI i^g-l^l jL»-axjl jV j . PTP 5 ^JJ lj 1 ^ ^ ' a La ' a ' jLut-all di jJjj 
AjjaiLuV I A_i£jaJI AjI ji3 j iJIjjj jjll ,^jlj jjall ' . J&ll (^-l) AiLiJaVlj _ jxljai-all al a IS £ Ajj^ljjVI ajlaaJI djjjjjll Jja.jJ ^^-uLul G^^-i jA J-mill OJjJ c^Jjl jaLuix jLui-alLj aSaull jj^ J i all CjI jJaaJl 

.aLg-all jLa-jl lift A If I ' " ^ Jjjfj" W"^ -J - J "' ^ 7~ J..' Ajlj 

>■ .1 
. J-JI 
*3j .2 

Jul .3 

A_ift jj 4 

. S^UaJl Alaa. 

jj dlLiA Cjj~^ u' uj j ■ t""-^ jj&I i *— ^j*- 3 ^j^jj^ j 1 " '' & " (*-^ . ^-Pjijjft 1 ^"jp lJ-**^ lS-^ I ^j?" J ■ '■— 1 ^JJ^ cJ-**^ (j j^-*^ C^"^ jLSLall (j!] J-«J1 J^-^ 

jjj jjjLall ^Ijjll .-Jjj jjl j Sjdlj jA (_£jjIjjI -lajjll .-JjJjjI j oj£ (j-a *J)^ lJ^-'H t_£ j^-J*^! -^J^ JJ^ J-**^' jt^ ^ j . CjjJ j_)U t _j-jLj J^iill ^JJJjlJI ^-^^J J-**^' O - t*" 11 -^ 

oj^iil -3 . Aiill -2 . ts-il^l lil-^ll - 1 : JaIj j-A j t^a. jJi CJ j jll aJft ^£jaJI (jj t 4jj jJjjil ^wjil AjLgji ^iUiaj ^£ja. j_i Aiill (j* AjV ; 4ij . «■ j?- "^Aj j w " jjc- 

j ^Saull ft j aa a ^j-* C5~^' J '-— 1 ^J J )^^ ^Saull <3J Aij^-nj LilS LAijAaj ^j^J J . ^frJ aSaJjll LJjjjjll ^-^J A ^ ' H "^ja. ^ i q| ^^Jl lilA jJ->-y \ is^*^ , ' ^ . J^J^^ 

^-aLuull j^A-s j^J] Ail^aV^ . ^ *SaI«il oil (^Jft ^^^1 jaj i all IKa j . Cj ^jj jM ^jaj a£aJJl jL^V ^ J-^ (^Jc. Cj jJ j jll CjX-^ij ^ ^</0 <_.^l ^^C jli (illj <iLiaVLi . (JiiUSll 

SjJia (jV ^LL&ll Lj i J (JjaJj -JaLjJjl AilJl ajjJS . J-mlII J^a. r-3 SJJa-a kiaaj j-i ^=>j l^Jc Ajj^S djjjjil ASJl ^g-i^J j ; . tl) jj j jll A^ja. JLa-o jA aSalll 3 la ) (sill ^ <j j1 S ) all 

jli 53!)Ull oiA ^-Xuia. j . Sj^u-a CibL j ^Jl Ajlja.1 A^ja. <iy& LS lc A>sl»j ^ I jail (J iLaj ^1 J j^a jll LS lc Ci ^Jjjll 

L^j ja (jl <1 Jjjj-u ^-Ijall ^3 ^jj** Ajaaj ^ujll ^J-gJ ^-iaj o^Lc-j ls^ 1 ^^JJ^^ oj^a-a tJ JI jj-^j j ; jlj^ill ^-Ic 

JAaJ kc juilli a ja 3 all A ag all La3 j 4j jc. jaII ajflU j Ac j*JI .lj.laj I gj a ls^' J j*J " (-5^^ f *** ■ 1HS 1 .5 o_>^ >, olaftl Aa. L^l jll AjLgj L^j i^l ja_a jl dj jj j jll jj^-aJ j_Jj! <c juill jjj 

-1 if i tiLjaj L^j3 ^jj t«jll Ac jjjJLj l^£jjaJ (j^aj V Ajjaoll ^Luia.VLi _ J-a*ll ojj-i J^-^ j — a M ^^J^ ij' ' . ' a j LS~^ J . I *^_> 5 ^ jlj-all j — a ll (jjj cJ^-* _JJ^ S^C ^g-lc- frLiJ A-ag-a J£ ^3 

. AjjlSa A3J jaVI JljJ LaAift ji£i r Lj 1 ^Luia.^1 tiljaJ t_ la^fi . J jVl aILLx! fjkj Sjdi^all 

^IjA -3 . ls"^J6^ ^lj^-a -2 . j-liA -1 ; CjjJjjII j-fl Aa.jJ O^Liall aj^a.^ ^Ijjl O^C tilLlA ; ojLiall oj^l Ajc jj 



— ^jl^jJ ^Uaj ; uljjj jjll ^ i M 3 3 j ll (J£-iill ^Uail L*jj -2 jxliai>ill AiJjlall ^Uaj j ij Point tO point ) Aiakj ^1 A_Lai ^Uaj J ^Ualll ^^il LxJJ - 1 ; (J-A 3 l ~ ^Hj^JJ^' ** " * * 1 '" •' ' ' ! **■ 

(Jii^Sil a ajj aa (jlft l-JVI pljill J ^Saall ujljlj j null £ jj jLna.1 jl . Aaliuall Sjl^ll — Aja. jla all ojUl ; ^Sajll Ciljb p jjl Lxjj -3 . ^-LaiaJ jl (fi jjS — y_i| jU.J 

CIjI jj^aJJ jj£l j jj-ijill ^LaJ Cjjj jj Ajoiaj jA A afllll ^LaJ Cll^jj j (jl Aaluu jjl (j^-aj iJli jj j jILj S jfaJI i^llaj V (j-aa-ii j^l (jl J j<aluj-all jjij jiall j (PXP) Ajaaj jjJI A jaSjll ^-aLlaj J a1 alll ^- jjl Lxjj - J 

Aj * i ajj V j A_laai jjll A aaj (jx A iLaft ^^ft afllll ^LaJ Cj^j j jj aSaJill (jj Aiiia-a Ajj jj jj A alaj) LaA jll (j^l j . Aalia-a 

(jjj LaLaj l^alaJ jIjaII Ajaaill ^flj ^luaj (J-^a jll Cj jJ jjll tSS jai AjaajJ J aLaJll AjlaC. (j . Ajaaill ^LaJ til jJjj *-i JUa.l jJJ ( PTP ) ur^-^ f»Uaill jj ; ( Aiaj (jlj Ajaaj ) (j-a dl A-aJaji . A 

4 laflj ^.jl ^j' 8 ijjJl Ajju ji- (j-a j Ajjllxall al fljJl a ; aa ^LaJ ^jj ^.jji. A_iLaxll oIa jjSjj ' ^Laill L^ji j^-u ' - ' j a oAj^a. A aflJ ^-ll ^JlijJ jjll liljaJL ^ j ^LaJll A jlqft ^ (j<a j ^LaJll A 13 jjj] (jjJ jjj^I^I 

^) ^ijiall jjj-all (jx j A^jaJl L_iajjj (j-a j l-J-aSj oAjAaJ ^jJaj-a dljajj uLjjj jjll jjl ) ^JLULS A-ilj-ajj; JJ^I l!^'*.' ( PTP ) Ajlaft 1 0 i aj (j^-aJ j ja.VI - ■ aflll Iaxjjjix -1 ajj (jj^) j AjIjjJI 
^Jaaj jj^ A£jaJI fUil Ajft Jj-uj t— I jjjjll jIj-ux (jj£j (PTP ) pLlaj (_i . ( Sjall jLxj j AjJUll AjaiiJl ^g-lc Cjjjjjll JiliJ Alxg_a s-L^jjl Ajc j (JLljjjjll I " ll JJ c.Ljji Ajjlixall A-a^_all t^-JjJ (( Klld Effect 

. LSja-l 

_ Aj aSaal l aJJ V AjL^jJI Ajaaj ^1 AjIjjJI Ajaaj 

. -.liill li» ^ SJil j 3Ji-J ^ jjU^ll -o^a. ^ iSjaJI ^n'li'i (*»■. Ijjk; jlSVl ( PTP ) flJi! ^ (3J=y : i^-^ 1 
(j) l-JjsVI Jiiiaj J^S-iSj-JI jjU^ -ua cil j=ja (jjll i"ja_jll 1 -j «d « jLaub sbVI ( CP ) jiutJJ jjjUl -^jjjj : ( Continuous path ) jol^JI Jj jUI --jjj jj "L«2i3l . B 

iijj CljL& jjJI aiA ^' ~- ■■ dx-jjjij I - "> - ia.lj (J£ disjjl (JJjijJ tljjJ-Jjj (jl jjl - -fll ] (jJi-sJ _ ( CP ) ~--J"-J^JJ ^ ' " P jj-iaj-ajl jL^-all JjJa i^ JC ' " 111 ''-Jajjj *Sf^JJ (-H^J^'j'^ C 1 ^^ ^~ J ^J^ 

jl_ui<all j ' ■ ' ' tjlJ 1 j jjjjj^Sill AjflLuiljj I g a ' ■ ajj 

jl AjjIjjjJI CjLj jJjjll (4 . Ajjiaall jl Aj j jSUI CjU jJjjll (3 . ■SJJjI- 1 !! ■ 1 ^ ^JJ^' (2 I ^ \; • - all jl Ajj jLSjjJI L_Aj jjj jll ( 1 ; i—a Lj^al A^ij-aa. jj-a^Ja I alx^aJ j ; Cj jjj jll Aj^ujj^ll JljlibU L*jj - 2 

. ajj j-all p-ljjll C_)lj jl {jaaVlj A^jJoil! t_jU jJjjl' (5 . ^ aLalall 

t_Jjjjj]| jjxc- A_a.Lui* (j-aj-ia A3j j t - ll JJ JjJaal JLaaJ j»J^ j JlSUiVLj (jJJ-a jA L<i£ L^IL^jjI JjLa_a JjL ^ift Ajiaa. Sj-aUla ClLSja. u_i!^j j-a ^—altlj (_A j ; Aj^aluwill jl AjjjI£jjJ| Clljjjjjll — 1 

sajjl A£ja_j [ >SaJul Aljjj_uj • _ iJSLllI jj-a AjIIjII j (jjlj*ll .lia. ^JJaJ • . A aj aft Aij j t^j^- ' " ^ 1 J 1 ■ ! ^^'3^ 

l^la.La. • _ AjJaaJl Aalixall iljLSijaJI 1.1a. lla all ^^j'^ Sj all I g aj a i aJ • . (_^jUi1I (J_a»ll JLa-a (_^ja.l AjjjJjj A aJaJl ,^-a ~1 ■ -\Nf I jl_uia_jl • _ ij-axll Aa.Luix (j jj ■ aJ • _ aa i a ^ JjSjllI J^J gll • ; I^LijIuj 

Ajtiiilj A 1 1 ^- jl Aj^l^jiA ^Jl 

AjjIjjj A£ja. j (jjjjJaa. (jjjjjj-aft (jjjjija. (j-a Sjlx- CjLjjJjjII ojA ' ° B S3 | Ajjlj^WuiVI dlljjjjjll - 2 
Ajj jLSj jj| iJ_llj'jjjj]l (j-a lj-ia«J ij^i ^^''^ all aj 4J alll (j-a J*J>J (jjjiaa. (jj jjjs-a Jja.j jjl • _ all Sua. VI jj-a ajja_La A£ja. • i A_ijjljaJl (j?j3 (jft AlaLS AjO flJ i nl • | Lalj-all 
4jjJaluj-all CllLjjjj jll ^-a AjjLLallj (JS1 CIjLjj j A3j • _ Ijp^z- J-*C- J' a a (jg ja.1 i_j^jlj-a ^-a al a ujVI Aj3 • _ (JSL^JI (j-a jjj£ JJft • ; Cjl iilmll 
j^j-ujLi-uI ySijij oAa.lj AjiV jjl AJija. j jjjj ■ ajJJj jJJjjljjJ (jjjiija. (j-a CllLjjjjjll ojA ' 6 B JJ ; AjjJaall jl A_ijjSUI diljjjjjll - 3 
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,)yy CllLu • _ ^ jLstJI J^ulII JLa-a ,_i til VI j dlj jJjJ £-0 ,1 -v ,„\\fl . _ ClLajaJI jx iaJlaJl V • . J**-..'^ ^2 <Lla Aa.jJ j ' ILiaa j jj * I ^j" 0 ^ 

jlaall i a i \ 4^uia]Li IjjJ-aJ j -LijljjAll A£jaJI ' -Ifmj Iji^ ^jJajUl 1 ^ UJ^ * ■ ij^lj*-^ ' J ^ £la>VI 1 _l1aJ (^g-lc S lj la all a jiill • . j jljJ d a ^J^-^ *Jl.'.'^ ajjilLaJI jj ^ j jc • | '" J friluul 

. AjjaJI j-o AjiLjal CjL>j.j tgjj j ; a\, qjalall jl Ajjljj-jJI CjIj jJjjII - 4 

Aj.jLx1I J-a*ll Aa.Luia j^g-iij (^-^' (_£ J^VI ^- lljjjjjll £-a i iuVI • _ j 1| ' " ] *>■ J jl (jj3 jjJI J jj-ajll • ; LI jJ 

( Cllljl jiAVI ) (_£iiljlll jljiLujVI ai& • . (jjljatll ' . ' '"V ^-ic- S lj la all ojiall • . ajiilLall j AxajJall ^aj j*J Aa_nj jjlj^ll 4 1£ a • . AS-llI j ^Lull Alii • ; i " |1 iiluul 

ojJja j- al jx i ftj Ljjli l-iaft j * jj 1j a jLxjVI tr^ (J^-" 1 cS' jl "SH^JJ^ ^ J^VI ailA ^flaLuj ; ^gjiaVLj a g^j uUl diljjjjjll _ 5 

( Ja.:JI (jJc. jj jj V jr J^JI ) '" )Ula» all (jJt jj jj V <ajlill jli <a.jliall ajl-lll (_i . Ajllix 'ojL (_3 jl Aa. jlia ajb Lai J-uu jl ja^j a^aull 4 aJail jl J ^jJjjll ^ aJajVl 3 ^SaJllI Ciljb p ^ajJ Luj - 3 
[Jj^aaJ (jj _ lJ^-^H 0'^**^ (j j aSlI jj3 j ^Ija all (jljj-^ At ^jA ^jiJl (jl jIjaLuLi tilj^-ttll Jj-lj j (^^-jl-Jj^ tilj^-a t^^* O.'^"*: CIijLj (j^xS tJJ^ tSlLiA jl (_pajjSl ; A all 'ajlAll ^Uaj ^-Ic- JLli-aS j 

4jjj|li<i (J^l jx AtL^jj j ^jiJl (j Ijj l-ajiS (J i taSI ^Liaj Lu^l j j^; i h j Ac- jj^JI CliljjjLij jjLu V J^aII l^a jl I all a 'L^^L^al j^oJ V ^jJa^jll liA jl t^lja all Ac- (_j-:aaLiJ i fiXmJ l_Sjjji l^] ja all 

^jj AjjLLall ali j-a La^Jail j _ (Jjk^ll (JLlljjij £a %ail IaA ^aJJ jx j (J^JL5^ U"^ J a " a-lc-Luixj t£lJj j J^a (^Jl LgJL^aj j 1 g ^aJJ jl j^-4J ^Ija all <C ; LiJL!La _ J^^ll dlljjiij £a 

J£ . Alli-ftll SjUl 3 akji (^i: Aj3 aSalll flJJ ^ill ji-aiaJl Ja.^11 ^Jj ^jiJl jj^j LjjS - Jill A^uVl jl . AjjC j^ll 4 aall ^1 £ jail <tjyj ^L>jV u*llj j a jl ^JJJ*^I ■ aSlI olj»j 

4 j jj**- all a^LiiJl jl . aijjx jLg^ ^ laml jj ui1 ill A^j^JI j aJ ^jj «* all 'ajl^II aJall t _gJ ajl_i3 j - ale (^g-lc (gjla^ ^^.Illl ajb (J^L*k jx (J i oiLa J^iiJ uj ^jj uIj jjjjII ^'j-il A£jaJl jja-a 

Clljjjjll j-a jjjjjlixaJI AcLLlLuVI j A3^1l ^g-lj I ll jj i nl j^-uLuii (J£jIij ^j-ill Aji*aJ j -LijljA A iljJai ill jl ^^JJ^ ^Uaj jl ^- jLuiLa t£lja-a jl (Jc ^lja-a (jjjia jc jj^j jl j^-*J 



(J ja. dl\ yaaua ja.l A^a. j-a j ^»Luia.VI aAA Saia a j UjlIjLLa i . Ijllaall ^»Luia.VI Aj*jJaj Jj-a laia all -lajj j]l jc i " ll ; a j ^Lajixx V jl 1 ■ lljaJ ; f, **■ 1 i i all Cll jjj jll jli J-axJI (^j-lc jjlj CLi jjj jll j j£j ^Ja. 

J jiLSllI A4jLjj I " \\ J ^» all - iaJLuU j Ailla-a JlLiL jj£j jl ^pajiij AjLuJI jc Ajjlkall I " ^ J L« all jlS U*1L1 ,«]| pjj*ll ' AjjI jll AftjwJl t JaJjll Aj«^a j ; *tiLa AjjliWI Cj^LaJl j Ajla.UI CllLlwJl 

j^jjaal a laJIuiJ jUja. ^Lc cJajIiJ jA ^ul • aa 11 j . AJja_o a i a U\ i " iLjJaat all aik cjj^ ' . J j ^ • all ^jjjjll Ajla.UI CliVlaJI ij^aj (-J AjSlaj all ^L^ujil CjVLa. q aJ j\ Aj^aJl ^aJill JJdaJ 

— Ojlja. — Aa.1 jj^ (Jj-a aSaJjll *^ Aj-aa jc OjLiC jj^J ajLc j'a.All j _ aii*j i^jliLai* ^Jl L^jj j Ala.V CjlaJLftal Ajjjl_La ajLuul jJ&Jaj ~l lauj I j^ta ^ ja. ^Jl Ajj^aJ A_a jl»-a (_Jaj^ 

^ Ac- jjji — ^» ■ 



- .1 

: SjiS 

(jj-s^LiJI SjS CLiLujLuia. B 
^Ijill ^gJc ojjj-all j*II j (_^jill j aa °^ a jill dlLujUuia. M 

_ jjjUill CLlX-ajj 

aJ uia.VI (_g-lc ajJjxll j*JI j (_^j^l j 'a jill dj1 -"^ m 

L^lljLLa l_1 jllxoll 

' 1J till i aa - . ] 
; (jji^a^llll j"La_a 

JajJoll AjLgJ '■ ; '■ "■ ^ULa m 

(ilLui-aVI a j2 ^LuiLuia. • 

; j^Jaj^all ^—ijlilll djLujLuja. m 
J(J-aJI 

\ 
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JO* 3 '-)' 

■ <y 

- U" 
I "\\ . J , \\ m 

A ' ./H ■ > '. 1 

■ '" '■ ■ ■■■ ■ ■ ''I a 

Aj ^JXjjJI 

j 

■ 

iiji . 

jVI 

. Jltf 
iiji . 

L 

■ ^ 

. djW 

, Ajj j_Jaj jg£ll LaXiJ B 
j _jj_Jajl ,ijjl.lll JajJai. a 



CjULu^JI . 1 

<ji cj^y j' ^-Jj-^ ^ fr^* ij^^i ^r > ^~ A . J^^' ' "^"^ ^JtJ-ulj a ll£ ua2 -l^jJ j . A^Lj^^II Sjjljil (jla j (jj-ui*iLill ^^joj (J i aim Jj-a^jJI j - ai*ll (jli 4 i al l£ll lai • a -lie ; J-axll Aflj^la 

5 *"»'' J a jjjllajj Ajj*£1I jjLa ^Lnj^all 4_ujIu£ j_jjajj^j Ale j _ A.(2) JaaJl Aj jiil P ( 1 ) ja*!! _)iC- ^>j» ■ aall S-l^-ll JI^H ^ ij - ^-^-^ J ~^ all j^-ujj^ c^'-^- a *S* UH^^' ^""* i | J-axll Aflj^la 

. A(2) J^-^l t> a^I^a SjLil jllajj jA(2)jP(1)u*? ^> j <3.ia-a ^U^ll 



A^ jlSSlI Cj1 J uiaJi . 1 



IjV j aa a t tlia ill ^Liiuc. ^cLaij j _ ^ ui 25- 1 J-^jLj-n ' . Ijljaall ~ • it^ 11 -l^jJ j^jll a laJ all o^^Lia Ja3^Lll ^ ■ aj3 ~ IsUauJ j . -*_Lui-iCAjiUI Cj1 ml 1 aa 11 Ac j-a^-o ^ll *JjlAi«ll ***** 



frl >oa ll 1 " 
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el j^JL AlaUll ^jjlaSlI £i\ J maJI . 1 



aAA / l_j-aa II ■ " 1 a J AjuJuVI l>* uHJ'* J£*^ (J La-all jl j^-J^ill J a all jj-a (jj^J (jl L>il s j 1 «all j . f j 1 tall jAj^slj Lgjl jl iJ-iljLJu^U q aJ Aj ^.Ijj lj-j ' °^ • aJI j^-A Ajj jj-iaj^iUl j- al laul jl 

' ">-■'< AjiJiiVI (^-^ m J ' _J^LaJI MA* _ j 18J i a a j- olc j j^ujx j - aife ^ '>j. all i-jjLfllll ^j^l i ■■->- ^JS -^JJ _ CllLuLuiaJI jji IjJi. oAjAc (JLSIlmI jjjJaj ^Jl iAjALi) Ajj j^iajg^ll _j- -^ uul (j-al^jaJl 

^3 . [.JiiS i " all ^j- ai*ll j&> (LED) . f j ■ all AjLujaII *J_jIj jjaILj ^^ill I-1A (jys j- al 1*11 j . glj)*a 11 ll\laJ AjLa Jjjij^iII j ■ ala II J^Li. ^jLj^£1I jLjIII jjja .lie Ij^g-lj L-aSi ^jA frlj^aa II 

^cAj i ">1 a, ^.1 j A\ aA^j a ; aJJ (_£A]I jjiuj^)jljill j _ l^J AjJa^aiJ ^Ac iic ajlill ^liJ j f I j^-. ^1 i "a-v" 4jtjIi^U A-iJajxj Aic Jjlij A-j) . pl^j^aa ll 1 llaJ AjijiVlj L5-^l J ( JJ^- U) 3^ J"^) LS^J^^l C^* - 

j ■ all jjILujJjjI joILj 



Object 



Light Source 
(LED) 



Rioto- n_ 
diode = 1JJ 




Hci using 



; (Jja3 1 n»all j Jj-u^)^! ^ aiiul t _j-jL^all ^- 1^)411 <*-X 



j . ,« J j i all j;-' ~- a^jAc- aj J i qj — >; 
■ (J '"a"' fl \ Jjjj^ja j i all j^L^JI ^ 1 



i_Ljn_a_i o lj^Lx 



(J J._L_5JL-ai.J 



; j_j j ' ail ^^UaJl jjjl^u^ (2 
* aS« 1 all £ j 1 all 




oLJ-u^l . 1 



ijjl jljifcl -U-n."'. -1 j j£a j 1 ■ 1 3J all JiaJI lilA j . (_yil maJl t _jJ JLx3 ^-Ic- ^-JjLjj-a f. 1 ujJal aj^Jg5i O'* ^jW^ ^* il^lajJaVI llij » A^LijoS ' . ll^jlai aVl Iaj-o ^g-lc- JLalatJ I frLaC lAj-a 

(_j\_a « 1 la a jl-littj AjJaikj-a jl JjA^I 3 jjj * 3 1 al Loii*3 _ jl j^A^I 0 jjl j'^ fta jl ^ La 1 alj ^ i • aj (JSaJl ^1 cilja^3 SjJlill jjli ( j-' mail Jlxill (_JSaJl j^Jl <BU1I 4_ijJl*-a3l ^Lui^.^1 J ja.J Ajc 

^A^LjjjSj-a a^C J^Li.^ Ac^oiJ i _)a£*lLj jl \ ^Jl 0 (j^ L*l ^IjJJ SjL^iVI jji (-S ' 1 J 1 ita 11 A_iSjjl£j-all f-l j^.VI <jc- ^j"* 1 ita ll AjjjlijjII aj^oll jj . OjLil ill jJ C^-^J^ J ' ajUl (j^-C-l 

j_j-a Aj jj likj ^ ji^j V Lgil d SlJ all (_jc- d j ' t^^jajll 1 Ijl ■ h! i aa 11 jj j . AjjIj \ o^a jjjjia 20 0^ JJ^'^ Lij*-^ ^l_>* J-iC- J . (Jjijuij djl^ jAc- 4 j 1 aj^jaJlll 1 lil 1 al maJI ^j-a^J j 

jJLlll J<.tH j "y 20 -250 tJl >^ SJjLn* j^h J V 30-10 (Jl j^- j""-"- jLh (jJ& lU*3J Aj^ajjaoll djl J uaJl j .djljljSAVI j ^LujjVLS ajj>jUJI cjI^^-JLj Jilli V L$jl LaS.Uj-c 

^jl ^jjj^u | — a ll bjfc ^jr-lc oj3 ^jj J laJ l '"'» a ( ^_ i j^-^-'i l j'.-J-^ iJ-^-j j — 7* j^*-; J ^ laall jj-a la _>^j ** Saia aall ajLall AjjJa - ' j"' ''■ ; -Jt> j I " )1 aja ^j-a ' ftAjj J MiaJI fjl ' Lll ^- ■ '-■ jjj 

j! ji) >j i aj la) all Jii-ll JJ^Lj JLa-a ~ i aa ll (jj^ (j3 L*l t 1 j-ojlLj ajUul -iljj La^i jjjuILuj A \ i aj^jajll -ULijaill ^iUllLj j 4 lalii a^ll ijjLall jj-a ~ maJl life il jiSl ^^JlalLj j AjJaUaall o-lLall U i i aj] 

0 3*-)^ ^J^) ^Jaxj ^j"! maJli ^ j^iitjj j*] ^ U-ajJal la all aJLluJI 
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Current -carrying wire 




Substrate 
Magnetoresi stive element 



jjU ^A ^jLjj^II JLa_all LS lc jj jj ls ji1\ 4_ajill <jl 



* A i j) 1 * i a ll < " J a hi^ 1 n ^ S | ^\ 

J*3 J.^-'-^^}**-^! (_)iiLui^-ll faa. 4£jULx \ i-lo-a (j-g-S < *-*-^>Jl (jJ-ilj (jlaJJ CJ\ • a) • a ^ ^A 

llLaJxjll j_jLa J^Lkioxll (j-a lI^*- 1 -^ (jLajJal j i ^ll^jlj ji ij^iaj J^j^j ^jLa ( (_)jLuiaJLj d laj a all <-_ Sj^lall 



! *aii£ jsvi sjui jii < yjui c^ii >^> us j . juui ji *khS jijj! yju 



j eLall (JXa ^A SjliSlI AJjLaiJI iJlili jlj-all . aa II Lgj ajj jjl v-J"^ i aa 11 Jljiill ^Jaxiul ^ij J^- 3 c 

<a.Luua jlaLo ^-a l-luil <L jljlall all jj ' fl3£all 4juaJli _ (JJiall J aa ll JoAjj JfJ*^" ^JtuJI £)l taa ^ j j-lllll (JSiill <jia. (jj^ll J iaUa^il Jl* I U^aj (Jjlall <LJjL*]l CajUi Clllj j| ^all Lai _ CjIamiVI 

a a il U^i -Ls-LjiaII (_^a3Lu £_a LuSc- fc_lml 1JJ j L_iu£-a3l jjj ^jJI %ljl laiall J jLtjI 




j j a j i aj^aJlll ' "'^ ' al uiaJI j^g-lc- AJJLtjjaJjl <*J!LaV' jj aat j a^A j 




j jill aa "1 o jill ' " ll i al ■ aa -3 . jJjLiii iJj^L^ajj Ijill ^-Ic Sjjjfxll j*JI j aa <^ ajill dil i al i aa -2 . t£lLuj-aVI aj)i i ml ■ - J ; CLjLc. j *> di^lj ^Jl ^ — a " j ; ojall i 111 i J i aa 

JiaJj 4_ujLLa]l o^A . jL-uj j I j|i 11 j <L a_all iijlj L5^' ' "'^ ' ' ""*' ^ r 1 -)^ i 4jjla all jjLa_all JjJa L? - ^" a J*"^ ' 1 ™1 (— l\j j^B i-lilj^a ^3 ^ajll | 1 alll j <C^uill j ^Jajlill djl 1 "1 1 *- 

oik ^gJasiJ iJjljjAll J^C jjjjjjLLa j a^iiu-all iJliLajLLall j_j LalUa j _ ^ & \ 'u all dj^jjjjll i-li^L-aj j^j-lt ulil j jl j-all ^-a JaJ jj ^-lll j oial jo-all 'La^lj'yi ys-a j ^jljjAll (jjiuLLa t ajjilLall CLlLajLLall ^liaJLujlj 
j i—JjLuLj I ^jjfr J 1 aa 3 (Ji CljLlla«-4ll jjli jVI jl ^C-^}^ _>*llj-a t_>uLi3 tilLiA (j^J ^>J li) j .'LaJLx-all 'Ua^l^j ^lLxj (jl A/D 1 — j^-a <iiujl^j ^^Axll (JSill J j^l (jt 1 . '^j CjljLiVI 

^iLjS j^g-oLaC. ^joj iajjll 4_^ljVI O* 1 ^ I (Jj-Jall ^— L^W^ ^LujLui^. -I _ Aiiiall jUtj^I Ajj^HII 4_aJ dll jl maJ a jjj 1 " ll j la* all aih JLa. <LjI t5 J& j _ CLlLavljV ^J-uLiS iJliljUul ^joj ij* 0 ^' (JJ^ 

jjjiuU^al La3j jj 1 1 a ^11 4 auil^aj 5 1 S a 4jIjjl* (_JhUi3 jj^jia ^jc- Cl£jL-a^Jl ^jx ^ j j j -^Jajjik 4 laj aljj Ljj^lai (j^ 4 ^ tj^'-^- 4 0^ ^ALuuall (jj ; Aai ■ alll "La^l j^l (_)jLia *Lilac- - _ 4 1 aill j 4 Slla^ll dj1 jjj.la.yi 
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A laJaLa ajLiLi • a*ll JiaJl ^^Jj Li j<aj Ijli - _ ^'j' oil j^LaJI tlllj '"'I , .\ . £J ji <jx p J ' " (^J^Li J£ LiA JULall ^^i. 'Laiuix j 4jliJu S^jJaiAftl 4jLwLa ^_^«j£ll- jajixll) ^ iaa It j^Iill (jl _ ^-aiijll 

.0111 jtjp> ojLil ^g-laxj ULiLa ,_i (jli i Ov aUmII JiaJI j 1 lS t>> 

f j i all ' "'I i ajj (jl _ a jx_>a S.ia.lj 4-a& (J^Li. (jx j ^ laaj (jl (j^aJ 'UVI ' ■ (J^ ' " 1 ■ "J I 4 "U^U (jljLall ftjp-ll L_S^)la (^g-lc jx^all (jjiiill a.lA I j iaj j Ijli . jl -^J" 4 L5"^~^ J^*ill ^j-iajj 

4j| \' 4 qgj jjx'L^ljVI (^g-S J^*^l ^W^j cj^y ** a ^ ■' J ■ La.Ae ^J*" 4 ^ til^pJj 1 aAiC- 'LajLill 



•4 >^ J. .— il l I " | 1 ! J i .i-K l l 

jjjjj aS J^jp-j £x dl^jjjll LjjjII a jgpJ aAl jJ-liill tllljdxL^ Ji j . AjjiiJI 4j£jjLajjjVl ^jl ■ aall ,^-3 'LalA ** ; j£j ^JfMU 4j JJ J^f* JfSlI "SjJJ^ ^Jfr?*' J ■ ^— 1 ^JJ^ l— lLa j| *LaLj]l i " I VI a all (_£-^j ^^A j 
aa "' II f.1 jp.1 j uliV^jiJ^all **-JjA Aj-iaJ (jx uIjIjaaLSJI ailA 4 iS ftl . Cll^aJjjll J-aC ^Iji ^jA J LjJ LjjjII J'-? - ' 1 '*t^ c - J 1 JjJjll Li3^ ^ Jl' ^ ^ 1 " ' .' ■ * J J ' CjLa^jJa-a (jjlaJij ^c-a^jix 

iJLji _ A^Aj 4 J j ■ « ; f ; Cjl_ijl£>aLj 1 "'I 1 aiall al^ «33 ^ji ■ . 1 a j j La^IjcjI j I g IS iS L_ii^Lkl i - 1 ■ ■ -7- V 1 '' 4 1 --■ a j _ A\<m * ^Luui jjiaajj jitj— ^ A - "*-^ j • all ^jlj jj j^jJ 1 1 " |l 1 ajS a^Lc- 

j|j LalS LiiLa '"'I jbjjJl a^A a j m aJ (jlS LaK j .U^ilt J-axJ { -lil ejjLa-ail ^ jJauJl j aa j plja^Vl U3-J JafllL (^^iJI ( 3 qja "I 1 AliA\ ^_a uj^jj jll L^j Jc-Lil; Cjl jJ^I (-A p- ClLjUp j '"'1 1 ajjll 

^ai^'jl j ~ 1 aa» all ^ ■ ^ - lAxa ^.Ac- jJ j ^j-^jj! i " ■ ^ Q ftj aa ^ ; Jad^UI j ~ 1 a» all ^jill 1 " 'I - aa all Jtj ^ >; * *^-aAl ^ CLiljL^jll oJlA> aJ aj aJ w J 1 "I Ia^J j . <LaC- dl ^jj^jll ilii j' 

»3 LaS _ Ajj^jjjII 4jjl_Lall j-ii 'Lilaxll ^jJaill ~ a* ft! lJSj^J lJiLS dj^liill ^jL-a*ifl (SJ Jaa^lll (jl (jJJJ t cJlj^VI cJ^ tff^ . J^^Jl aa "1 '*-fuiilLj AJ^S aj fll 1 aJ jLa_a djj^ ^5 j . L_LuiLla ^jJajj 

(jx j;''^ 1 ' ■ JaSl^llI iJiA ajaftj oj (JjIxjj . A jSj 1 hj all CliWI J-C lj j*lLS *U^La i al lazuli UjJ a£j i jSa j t ^jL^al uIi^Ijj ±A\ (jx _y£) ^jj^a j^'- ^1 I j iSl j ( <j^uoll AjI^ ^ ■ ■ ■ ■—^ (_^aa j 1 i a L-lJjaJ 

j _ 1 II — ^j' alill — ^ lauijjl — 4jLuiill — ^Ujj^l ; ^jLi^ai (jAfta lilJj aJ (jLaiiVI ^j-uj3 . -lill ^-"jl *S^J^' ' " ^ Jp — W ' °i (Jj— aLLall — ^jL-aVI -i-ic ; Uj-ftfe) j CLlljajLlill j J-al ^j*ll 

<_a£ ( <j j^. CjLa. jp dj^lij j [jjl^aLa tillaj ^L^jVI ,*^J^ ^Li.jJ iilj^lll 4 &aj j J-^al^* tiliaj ^LjjVI l-lc- ^jL-aVI jj-a ' ^""jll Q^J 20 U^La * Aj ^■jJ 27 1 ^1 " (jLua^l Aj jjli 

^4 . „ ^4 jjc jj V tlna A 4 ■ aiflll ^jlj-a*ifl JAc a^Li j ^j^H -2 . ^ ■ ^ a " (^ ^jL^^U Jj-alio <il_i-iaj ^j^"^ - 1 ! ' "?• ij^ 1 "! A ■ '--'all *Laj^Lo ajLi j] (jjlajjia jj j _ ai^.1 j ^5J^ ^-?-J^ -^fll 
^j>i (j£l j ( - &l 3 1 all uj^J jjll Jafll^alll SJJj«J-a aJ al ■ aJ tilLiA (jl LaJ .2 . "J" - alll Clll jj-axll l_Uaa ^ & I 3 1 all Cll ^aJj jll ^ Jaalll a j^.1 ' fljli-aJ . 1 ; Aalla - CllLa^Lal tlSj Jail^jlll 1 8j j 1 aJ (j^aJ | iabl jlll ' j j 3 1 aJ 
(j^aj ' I3I ■ aJill (jl-3 4_iijlia^all d «J 3 all Lima .3 . J^J'^'^ -Ij'-S^jOI t_u-aa ^ &l L all d jj j jjl Afr^aa a 1 cj^ 4 ^ ^ a^Axj^ll 4 la jJjjSjll CliLilaxIl 1 "'I jjjaJ - *y ^S-^j^ j-a ~ .'" ■ -^W^l (j^^ll 

■ ^JjLa (^-Ic Jafll^jlll J-aiij ; ' LlL alii lilA Cj1 i ajj ' ° 1 aj ^ujjlll J^Li. ^j-a 1 "'I 1 aiall ^_>^" (jl) iXafclu) j _ 4_aL& — «* 1 al a — (_paljC.VI aJA*ILa ; ■ ill 3 1 al dj^lii 1 — SJ (jl 



1 SJjjaJ • _ >, • _ >, I" 1 "- ^^^l^a • _ 1 " 1^1 1 a& jj ^^j-^' 1 a • . , - 1 1 afc ■ IJjjJJ jU^-^ • | (j-^- lJ- 4 ^- 1 ^ J * tljj±uH 'a^^i - 1 
; 1 aj1 3 • . A j 1 itfrJal la a • . A j uuial ia aj jg*^ • . JjIjjJI ^j-lt (J-axJ • . a_*» 1 «a-all «lj^-ll (J-**^ • ! Uj-C-ljji (jx j | <£_j^JI Jij CjLiII -2 

^jL-al £Jjl dli • . ^jL-al (Ij^Lj tlilj • _ (j;»;- Cjlj • ; ^1 ' ftli aJ j ;(iilj£ill) j- al *"*■ -3 

(jS-sj j _ J^J^ ^J^'"; 4 1 aja.j ^3l^l (^ cJ ' ^ ° *"l j ^jL>— aVI (j-a (Jil JAc 1 a I aj j AjJ 1j all d !^ jljJajjl -Lij^jAlLj jj ajj ^^-A j < 111 jXatll (j-a Afc^aa a ~'_' a ''''l d 1 a* aa a ,^4 (^5^' J ""VI dilj CjI 1 alflll ~ 1 a j 

■ i al 'i ! a V 1 ^jjj _jl I ^_u^]| IjjJ, i a j 3 . aJ 

•jLi-al (jAfta djl^ • -( ^jLi^al JLl^Lj lljlj • _ tJ^*j ' *>-JU • ; (jj^ Cj' O^ 4 ^ J (^jL-aVI J^C- ' _ ' • -I 

A ■ ajjll j'.-iJl jj>i jl ij^bjl j_jx al yta^U ^laJflll ^ \ c_lua 1 a y \ alll -dj . dAjJ a& ■ " 'I ^j-isj- ' "'I 1 aisJI ^AxILa [J^LxJI j 1 a« ll ; (J jLball - laat a -Ac- <j£^all djLi ajSlI -t_l 

■ " ■! • ajSlI 'a^Axla Jail jlll 

^jL-^U 4_ijljjJ Cjlj ' "'I 1 ajj j £jL-abtl d ; a lS3 L*j|j CjL ajS ^il ~ 1 aSlla ^jL-^aSfl AiJ^jiaJ -Cl b ^>J^ j 3 L^.jLi. ^j^ajsll ~ laJlwd JaSljl 

La LilLc. ^ _jjj| lAA ;(5^j|jj^ll <£jiJI dlj dil • ajlll) jj'U^I Clllj 4jSjjlSxall • ajjll (1 ; j; ^^Jc (_A j ; iji3t±^ai\ tlilj 1 ajill -1 . Cjl 1 ajSH ali ,jc. jl ^iaLall lift (_9 J j 1 a 3 1 m jVI j 

''I j L, I jj^.*l) Clj|j al '"7^1 lilLj-aL j 4 1 al a ^jL. all ^ \ j A\ A . ,>-s.*\fl > tilLui-a^U (JjwILuij ^ jjJI 11a . A i&l 3 1 all djLjjjjjll a laj^aj 

j ;■» ' ■ Clilj 4jSjj1 Sj a afll^al 

t-0 ■ ajjll LmIJI jLSjjVI JaLaj tlllj tiljJJ 4\jjlLall_j fo— i5ll (_pa*J Sjisw Ll]L ajill al\A J ''■ all ^>Jjj3l ■ aj5 j»i Xjj)Ij cJ^J J-a*luJ ^ ajSlul all ^£jaJl CjLJI ; A-aJiLu-all <£j^Jl dllj djU ai£ll (2 

^- jj3 (_^l (J^Aj (jj-^J 1 a^f I (jlj ^}*iLi-a 1 aJJ (jjiJ^all (jl 1 -Ua _ L^jS ^ajjj^jj^Jl (j^ij^all (J_axlLuiJ 1 " IJ ^ ^ ■ ajill aAA * La^jJaj-a (j-lLill (J£^lll (_yuS^B ^Lj jjl ^jXjji l!^'".' J- 4 *^"-) 

^j"^"H ^a «_;jl_jA jl "w£jj a j--iA 'Ol^aJaml ^J^~ I ^ 3jS j" d 1 ajjlll laJaa a ^>Jajj (J£jIi1I j cJ*^'''.' ^ j 1 .' 0 s " Lf~^' £jL_aVI t— l|j i— il 1 ajjul J^xILluj JaJaa II I^A j 

4\j jljj-all A^jiJl jjli-ajj ^-^LiJal jljj-a JSJjj (jjjlijLaj-a ^Jj-ilLiii j AjXi a all a-lajsJl j jjjij jllL <SjiJl Jlj jLj^ ■*''■»« 'bAj^j^ ^-a a iSU 1 a a <SjatJ 1 aji aj£ a ^Li jjl ~ laJ 1 aj A-aJiLui-a CLllj djL 

L>"j jilJLj A£^aJI (Jaj jLjj^ ji ^^Jljj^ i^L^aJj jLjj^ J-axlLujj Ajli - "H SJjjaJI j ^jajSjall J^-a U4j3 (^^11 j '*-il^U laJaa a ^jJajj (J£Jull j ,^-ulj l!^'".' lJ- 4 *^-"^ ^ >^ ■ d ' ajjll ij^^*) j^jL-a^U 



^JaflJ 3 tilLaix'yi jj^a>ill jj-a Ajl 1 ajjlll a-\A ajji-a _ Aiiuix Siija. (^^-Ic A£jaJI (Jl3 jLjj^. j tilj^aJ jL^^ (jx ' ftJo3 [j^ll ^t^*^' laJaa a ^tjJajj 3 J£jlJI (_)jjjj!Lj (_Jaj jLj^ a^aJL jj ajjj 1 u a <£^ja. *Jlilj 4L. 

^jL-aVLi (JJ^J i^-^ 3 - < ---'' (j^JlaJ (j^^all (j-a d 1 ajjll pLull lift Jlx j^J _ ^^jaJI t-llalil Cllj 4_ilVI ^ ^.Ja jj ^ J£JJ| j _ jLtjVI (j-a JL>-a ^3 

aj^l ^jIj djLja^ll (^Lbl Cjl Uaa a 

(jl ^>J»1I ^ j I SjflJU Jljj 4 1 ajjul cJ^A (_jL9 lilli d 7- A3 3 j . Ajj^JI 1 " 'I j 1 JAc j ^jL-aVI J-ic O^Lj LjL aa ^g-lc 4 1 ajlll Ajijjj-a a^Lj j j^aJ ; ^jL-ai dj^ljll Cllljl 4_i_)JiJl Cjl 1 ajjll <^jLLall ClL ajjll -2 
dilj a 1 ajjll aj^a pAl . (_^aLa (jLuj ji ^Jj^pJ jUp. j "■ -~ 1 ^ j ■ (jj£jj ^jLual 1 " 1 1'' 11 CLilj A 1 ajfl lamjl lJ^-* . 4 j I ac j^j >^ ^-j' V) * Axj AjL^jll ^Ilh. S 1 j w a j^c- ' -il 1 ajjll aAA ~ j a 1 aJ 
4 1 aiflll a 3 ■ ajj j (_5jj^ll (J^-"H ^J ,J "J.''° "II j a ll _^_)a1 iJIuLj ^Ja^ox (j-ojJ | Lu'-' ■ ^j'".'"^ ^^J^y* -^jjtJ ! ' OS^J^ J dj^lj t _gJ (jj£jJ | a ll ^-a ^jL-a^l (_)^LaJ £ jJa^ (jl ^A ^jL-a^l 
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a j^-i jiC ^jLjj^£1I tiij^-all a-lcLuiAJ jIaj j^C-I^jJI , AjfljsJl i—llljJll a^C-LuLttJ ajj £jL-aSfl (J£ 4^J^- (jl (jJJJ, (JSjjjII J t^ljSill (j^JJ ^_fl_)lall 1">1*>^ a ^^-^ '"'^ - ajjill a^A . O^jlaS 1 j i al (jl) ^jlajll jjA 

A • alflll j^lc-l jl ' _Uj aj ojjAj IaA j £jL-a^U a iSu ■ a a Ai^ja. ^^Jl J j <&Luill i-jjLac jl l_lma ^-illjlll jljjA jl ' " ' .' a . <jJaj^)a-a i h a <£^a. 

: ^ualiJt - ^221 cilualt 

j)^ iAj^LaJI aAA 4 i alflll ^jL^aV d 3 1 all J AAiSj jjji£»J_j jl - a a II »JJJA\ aLuia.1 ^-Ic jj^jia a jj& iAjVLiJI iaJ> j _ j^£ll ^j.^Ul "i» Jl j <Lulj^JI CLsLlaLLiJl ^j-alaJI (_^<ajSj| JjLujj - i a j 

; lAjLjjjjjll JaaljJI 3 i al a 11 ~; al • alii (_pa*j ^^-la LojS Jjjjjj III 1 & j. (j^AJ V °JtJ-^ (JLSlil <_g.lt j^A j . 4j^laJl '"'1 i aiall abaJLuil AjILxS J&$\ 

p£At al gJLllI jAjj j JaS^lUI laml _^ al all ( liaJ >^jLiII la la ll ■ ■ ; - >J ' ^Ja&il t^lm al ; . Ajjiui*!! ^ j L, all Clalji Lu*ai o J^*^ "'^ l ^^"* a ^ ' ■■ ' ; *LijI CjL-aLaj JabljJ - \ 

JaliuJl jiJ al all -OajailjJ 4j a£aJill j-ij' a i ll Jail j.?J jj-a a J|J jl a 

jA ClL^aLaj JaiV 

lift ^iklujj : CnjjSll S j3 2jalj-al J taa ; jfta-fl Ja3^ -2 . SXjiKj ^jl^Lall alOal«jiV ^JUJl ajlA j_i I a lj lil (j^o JJC. ^ la all plj^ll LS ^C Jxxj (Jill CjL-aLall aliilwll jli SaiuJI ^La>il Lai 

I g ^ . .i ^ life ^ ' ■ b1 il l & j> 1 1 " a V I ** i j; I ' hV 'i ' uaJll afl ^ 11 

jjiiuj **j4l ^)j^aLiaiJ jg^- a jjfc j ^ Mil j all ^ &1 j ■ all ujjjj^jll - laJluij 1 is all -LiiaC. ajlll -La^pUl *LLujLuj*ifl ^_aJauul L^l ^>"^1 t5^^ J 1 i> jf 1 ^1 ' " a -iljJ 1 oAiC- ; y ^ JaSV -3 

• ^LS JiS dk! ^Sll flua.Vl J>'l i> idV -4 
^jjljll J^uill ^jj J ail ^-felAi all uli^jjj jil - j^lj aj ^pij tillaj ^jll . VI ^aa] ^i^i 

(jiS J£i ^ ^1 pU^^I eduuJ J=aV 

<£j^ua ^ij ^ j jj Loa gj^ua^j A^laC ■ aa J j | — a U ^Jamll _jc- laa 1 j 1 1 tUjj I _jja p j J 1 ajftll Jai^U Ijjj all (jy^ y alaul v- I JajJuJaxll ftlji^ll g 1 aj aSlll aJu j 

l^jUallSj^l JaSljl-5 

^ ' 1 j -y '1 ^Ja3 j^j j 4jla all - i_l 1 tkll w -^j£^j I frLSuU j 4juaall a 1 aj ~ 1 aJ j & 1 L all <Jlijujj)ll jj jtla ^ji. L^j ^SaJlll ajj ^--l' j (^a^Luill [J jS^Sdll d a JJ J ■ ta ^" all <~-ill _iall t 1 — -j' Jailjjll sJJi ~ jjjjj bj 

(jl jS^/l alAaJLuil 1*^r- Lai . -J^^}^ 0 JjJ>4 "jg-^ a la jji 1 Saall e-lj^ll ^ic (J-a*j Aj^Sjjl Sj - JaflljJ ^Lui^Vl JaljjiV ~ laJj aJ ijAic (i5 JLc- jLu -^Jajjljj ajj jjjkxajll jL£ lj] . j_>aall ij". 1 ^" ^-1^ Sjjljll 

; Lgi L^.Jj-aj (jJJJ JLlul (_)S«iul j . ^ SJjjJa jLuJaS ^ (_paj]ljj3. (_Ji\*l j^Jc (jj^J ' "'J^ jaitlll ojg-^i "U-aLa aj^ol 1 aJ LjJjJaJJ La ll* j j^jill Sjajai ^^Jl a^j^Li-a JaS^UI jLkjV ojj jp-ia Lijj j-*- u^aS 

1 faalll j Aalla a VLiUil ikLj ^1 jjSxy j-lil j J jSiSall Vir- ^- WaU CiLl^jj kiit j J;^ i^j (_i (j-aSj ^ij jlxall Jaal ijjji^a jLa JLlaS j (jljaVI t-i LgJLiJil j »Jaaj| la^al - jjJluij 3 1 aiaj JaiV (jc 

Jaalll <aj^jia (jjjj ^gJLill (J^jjill j I aISjaS all *Jlil jliaJ^I ^Sj^awall jj-ai CjJJJJJ ^t^uij V ^^j^SM ^ j^" all (jl (JljUa JaaS L_ajlc jll ^jJc ajj jl 

i AjLc j ^gJc (fi jlaJ ^jl| jixall lil i b al JaW 

: 4j jllall Sj$aJ ^LluiLa -6 

Jail i_L^I _w JajJuJaxll ^Ij^JI ^-Ic J^uu Jail '-v ' ■ ■ ^c-ajoij IaA> j AjlIj ^ jJauiJ ' " i aJJ 1 ■ '■ all I1& a a jJ J I gjlc. (J j i -""^ ll a^j ^j-jJI i^ljLLuill jj i JaiuJall jJjLj dlaJ L-lxall iJ-=J j-a djl&ml all sJJi ~ laJL 

A^jjjjtl l A ' laSj j a3 ^5 ~ 1 a 3 ■ a a ~ 1 ajJ I 1 1ft ^.9 S ^^ J?* " ' - l l * •*^ a " aui l^aJ • al l ^ j JaiS j ^ 3 a la»jLii al l aS ^ji 11 a-iAi jJLUl Jlill (J j ^IjLlJI oik 

Jail jlll jj^J JJJ^ll *~ ^* Aj jLjLaiLj j Liiuii Ljj ^Sajll -Uji^uiJ ■ all i "'1 aJjj all (JJ^uiJ •Ulat jj-«JJ ; t^ljJ • a^t ill J ujVI <AlaUAU<al| ^JjLLall o j^J>l JaSljJ A£jJjaul £jJaaj j (_j-a3 ^^i aiaJLuiJ JabV 

ajj i a^l ill (Jjj&uLi CliW AjjjuII (Jjj^Lu^a t^Lui^a j->' j-* j' 7-- ^JLHI ^SJUl jj^ « <aJJ all a^Lall jS-jJ Lxjj ° ''• ^ JLSuli j-a CjLilaaJl d a^aJlui all 

JaSljJll j _ Ajj^IjII JajLi-all ^JjflJ j J; aa j '" iLjiafr (_a ^^jLjI ~ lalxaJ (fiiil t -ja1 all Cjjj jjll Aj^jjIAlaII ^Jaall ^Hij (ilii L atj j ; 4_i£jjl£j-all JLatVI (*i 3 aajt-Uii all 5J jLlall oj^J>i Jail jj 

t*llj ^Jajj j^jJLUI (_li\jJuII j (_pajl_all cJ^-^ d taa 1 4-aJaall Li i al t£llj j i all "' -IjLuiaj jj <Jaji-all (—iljla (_i 4_iji<_all * kail l_Jj£jo1 4 a^a^ua all 

^Jj-ji jll JajLi-all £J jjj j (JjyaaaJ JaSV 

4_alaJt V : dJUill cilualt 

jkV j^^ 11 (j^ 1 ~l i "-^ J 1 ijiill j ^ajSlI S iJliLilaaJl (j>i ajJJ^ A & j aa a 1 lilJj ^-^J-uJ - ' ""' • all I^A . ■ al (JS t _jJ J ■ a (j-a J^l j ^jL-al Cj^Ij (jx JJ^I ^llj al {jjll CT* J a^C-Llii _ ^qLtlII C_l1 i ajflll a i a 1 

**Jajj^all tiLjakHll a j^abl aa J -*_iiaC t jjj«J j|j jj . ^j-a j|j jj 4j«Jaall a j a i al jjAaui j 4 3 j - * i a jlj Ajj^JI dl1 a I SjLj j ^-a ^jjaJl dl1 7- j 1 ' (j^ J^jSll -i-J*ll Cljlj ^aljtll i 111 1 alill 4_uiljJ j|l1 a all (J-a*J 
oji^l SjUnl,., J\ J jU _ f^a, Sjjj^ ujljJjliuill i—ij^ all ^LjaLill . <jaL^ ^ <&1 L - ;.,,! ) ijUa ^Jc. J j^aail gJ Ll 1 al (Jill j i aj*j-a>ill ciL ja^lll a a jjj ClI 1 alSll oiA Jlal t Ajj^-II CLiL>jJj 

dl1 1 alSll (jjJlj-aj (JSLl . ^Ijill Jjia» ^jLi. tilja-all ^Iji-Li ^-aj-Ll La 11a j (JiaJL Jij S^c-Ljiaj (Jaj La LJLc. ajoll ^Ic. _ JL^ubll jSiill 4_ilLxi iJlili tiLjaJill OJ^S jLutLul j_)*ajj ^JLui-all 

SjLc. ^ km jll 4jLluJI ) (>WjVI ) SjJjSll ^L^al JIiMj (j* jj^JJ (Jill j ^ 1 allll ^ia jj ^gJLlJI (JSjill (J j j-aluwJI jLull 2_ijLj§£1I tlllSja-all Jjjs-3L <£jaJI aIj jia J^LaJ (j^LJI (_j . 4_aUll 

. <-al*ll fit .u«stt [^a, 2_iiL£ jj£j ^L^aVI jj^j' 

1 aj (JS A ) laS 1 aj J ^ 30 ) **-ijl^ * " ^^* a ^ - ( 17IMT1 ) ^A 33 ^ cJ^'"^ ^ 'iljL, „\ . J j ^^pajLj ^j^i a c. j \ , ^ ^JaS jl j/' » lafl j-a ' j 11 lj ^1 1 aj Jii ^jL-al dl^j Cjlj 'LaLc ^ 1 al3 

a^cLoi-aj kiljaJL ■ aj (_JS — p jj3 Aj^Ij (j>i jj^lj Jt^^' t* .' 1 ^ ■ L5_>*^' ^; 1 a^l iic- Ljj-a jj£I 1 a^l I Jiia AjjL^aj jl ^1 J 1 a J£ ^jfl jLaJI aLiJlj tilUS j (JjklAll oL^jLj ^ 45 ) P^-iauVI 
oii _ oAj^jJI a (^gJ^ .'^ " JajJaaJI aAA CllLaLp jl al*ll ^-a JjliLa (J^al jl laja ^- fljJlLa LgJju^ j^-jJI j aia.j Aakjj ^- j3 Ji^ ( SAaJ j "^^P J C-L^^JLj <£^)aJI jjii 4_ila& J^Lk jj-a ^jlj^i iil jA-a 

jji^l ^jL^aVI jj^J (^j^ <■ ^y^S) (Jij 4_iioC ^3 Clllia.jJI q al " a 3] J ^-ajjJ j (JJa 11 ^ * r»j J pLwiiil . ^jL^a*ifl ^£^)^k Aic La^ijLij ^-laj IaA j ^ i _j-il jJ ) cs-^J 3™ f ^ '^^jj 1 a J la 11 

^jL^aVI J^l-^ Li 3 "^ P-Lwuul JLiJiJl jli A^jya ^ UjX«] Si J L^La^jj A ■ allll jj^J c?-^ J 
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yjVuil llllj 4-alxll ^ ■ taJall tiLjaJijl e j$aJ lalaa " 

; ^ ■ ■■--'V ^ - j a i ol3 

^3 j 4_j i^1j_uiaa1I a "'^1 ^Jai " JJJ^J ijj-^ Lj' ^ S- 1 ,?^ 1 ^""H V? ^ ' j TVvi^y) (J-^ (j** - ^ '^Ij'l-nll | — 7- II J^-" 1 (J^^laj Cj' ' . J £jL-aVl p JjJ <j]-3 a jj ■ all £jL-aV' ^lj 4_i£jjL£j-JI djLi alill ^j-3 

AJkl (j-ajJ j - ■ aa II £a ojJJ^ jjjil-aj 4j».I.uix (j-i^J £jL— abll aJ ft] alll IjA (Jia ^ jljJa.u)l ^Ic tilljS ^A lJlj jLaJill jjli A^jljiajjl -I i aaJ J lilLuj-OLl ^LLa _ j — a ll I— i a jJjjUaj I I3I LjjaJill (ji (j^JJJ J^ill 

Aa.1 jll (jjLall Cj|j aL*a.VLi tdUa*yi t«i jj£I 

oJA _ ~l , ,,-s.Sf I jj^jjl^a Cjljjij] SjJail L^LaJ^La ' ; i aiall l_Li£jj . ; a 11 ^.-Ic- (jllaall ^g-^ 11 £JjjJJ £t_ajaiJ — tilLomVI Ale- (jiiLajJ*! ^ x , .■ SoLjJl 4£Luus] jlj^all - ' "-^ II L jiw. £A JaS^UI tilil ■ Q'j-v"''! <1jL1xo 

(jjjLalll I laJ tillj -lie (v) "-Sj^ (J^*-" t^Z- '"^J^"^ Cj\~2 £jL-aS/l iJLixJjjI (j^^all |j-a 4_jli LjJ cilLuj-OU . j (jJ-iJllI 4jlllj»_a al i aa.V 4^jUa* ' " ll °.'Jf " *^ £J.L-aVI (.5-^ jH-J LpjLj j (j^aj 4-aJ^LaJl 

lilA (Jio (jli "OaL-a J JJ^i al maj JJC j _ 4 ajJaaJ ji j — ll AjjjIlj ^Jj (_£JjJ (jl (j^-aJ °JJ-^ lia J (jaLoill (j-i JJ* 1 a ^Jai-a (Jc p jjJJ ^a 11 4 1 aiill oih Jj-a (—3 (jJjJaii ^3 ~ 1 a ll j 1 a^? * jjAJ 

uiaJl (_JSj5ii ^LUaAil llil ja all tlilj tilli (Jc ( V ) l — flj^ J£jI ^gJc. dll _aa all ujl-1 ^jL-aV' aljatlml J 1 ^ all (j-a <jli jbAic j Jfr^aj V j^*- 11 

XxxAl aSaull . ^jjljlll f - Sl^aJaAiiVl ' aloll ^Jajoil^j (j^j aSaJ j ,^^1 j (jjjillajil iJjljj Q jla j a - all o^cLuj-hj ^jj J-oLjiII ~ uaJl oL^jLj a£aJ3 ll _ tilja^l j 4 (il^i-all ll* j»*l . ■ a-all 

Uj4 , -I Claljl '"' ;\' ' J ' ;^ ' "'^ ^^J*^ »ll . 2 • iJ - i / 1 0 0 jl-^a J ^1**!' lai 1 all > - « laC V I -~ 'I ^a JaC-l jjJall J^uLLul: Ja j 1 * 1 ajoll jjJLj 4 qj laj oil iaA JjaI . j^j' j^Jijj a&aJlll ^ S 1 a CJl^i til^ja all ^S-j^. 

AjjJuj ^1 t_5^3J V (^^11 j ^iiii. ' "^ 1 aiS 1 lilL ^t-ajoij La I^A j ALjII SftLui^JLj I ° 1 a3j Cjl£ja_all o^A ^jli (illl ^jc l^c _ AjcLL-all CAii jj j^jll j-j ^ul^jll LgJLajtLujV ^g-uUJjll I . IXuJI lilA j <iK (JSVl ^5-* 
oii J '^^^JJ *j^^l JLa*jjjl Lj^-oj AjSJj jii^JI ' Ijl ^^j^ all ^-jLj-hj ^ » ■ '--j *W *Sau3l t _jJ . a'^**. jJjjSAll ^j-iajlill A j 1 oC 1 5 ^ all 5c j 1 "7* H ^-ls (jli ''-j^ ^>-a . (_pa^ftjA<H a 1 aa ll ^ lai a 

(^jLj^^II a j-- all j ^jaLuixII jI-jjII tilj^-a ; A^j^Jl A^Lj^^II < ^^j^ all ^jjc- ji -^Ji . ^J**^ 1 ™ ^^fJ^JJr^ cr^ t*"^ l)^ cJ- a *-^- u ^ I 1 d l^!'^' "j^Jj^^ ' "'^ S j*^ all » ^jjjI^II JLajtLujVI ^ 

' . lllaJJ V (Jill j ^ V^.^l l— llSja-oll Jjj-uJI Clj^ia ^g-lLaJI uliS ^jll (-3 Aj'l *J*ll ^-a _ a jjUl (jl jjAll a jc. jl ^LajliUI 4j jiUI (j-ajJ ^ ill j ujl jjaII j afll a 3 J-^-a jj 4_ijLj JgSlI CjlSja all jjli 'oJlC-U^ (C jJaaJl 
^lja_all cjJj^j ^ ( AliJfl ClL ajJlll Lljl a^A. aJ (J ^JjJaill A^ljj^ll ^l£ja>^all JLaail^l ^Jc Jij (_3ll <LaVI . Qliall ^icLi^all CjU ^Jjjll ^gi l^lLaaluo^ ^uiilb 'oiia. tljlj l^jSl j ^Ijj^ll L >aaLk 

tj^ a ■ a JJ aSaJlll CllljiLkiuV A-^ijLSj-aj j^£JI 4jUAJall j*2 . A 7* J JajLuj -l^jJ ^ 1 . (_>xalj all ^JLaxlLa:! ^ aj jl a j _J j Sll ^l^a all t ^£ Llalu^Ll ojjlj-all CjLai_iJa>s l^ll^S J^k^J ^^ijlSxaj^^ll 

Clilj 1 ajJaj all J-a*^ (jl 3&4j ^lLuiaII jUIAj ^^jLj j^£1I t^l^ja all jj Aj^aLa j ^^''^ aj aj^gSlI til^)a all (3 . ^aaJllI A ai alj AjIoaj ■ j ■ ■'■ 'I JLaxlLuilj ^c-auij t^Uj-i j ^-i j-all aSaull 1 " ll a j laj a «Lij 'Lilac, "i j3 
C.j-ujI lAilc ^jljJjVl ^* j 1 ajl 1 11 CjLiistLall « Ja jiuJa-all frlj^ll ^ylc 3ial*ll CjlSja all (jA (jlfcl ; '"^ ukil Aj^AjLSj-aj CljLa ^jalall (jli lillj (jx a& jILj jlLj aSajll Cllj (iliiS j 0 jslL AaaJll 

ll.iaj L-Uj ttj ' J U'> j jLaiiiU 5jjUil ^LaVI (_i tlllS ja-JI oiA Jla JLaxl^l (j^aj V t ^Xj\jjAjgt| Cjl£ja_all SpjAaai jj-0 (_J31 oi* Se- ^j-oSl i <lafc1 1 all j ^Jajljjjj^ll CllLSja-all ^jc (_jll tillj jj^s 

' °^ jj fyS^lj^jj^gJil til ^ja all (_jLa sjlt ( a* J ll ^ ft ■ aa j j£- AJiJa a L^i Aj^ajL^aaJI 1 lil jja 3 all ^ji V) t Jac-Ljall j_&jlj j Ij^Jl til_ja all aj 4j all JULc- ^l^a all lib aj aj aJ ^ji alxJI ^-a ~ jl 1 g il laC j j CjIjI^JuJI 

ajjj-all iJlili^^jll j laJjj^j Ij^Jl Sj^a.1 A-^jJ ls~^I J ' ajjjj-all ^jAji'l'ill ' " >1 ajfi all (j-a 

■ 1 " -I « jj) < ; all p| jil ii.jJ 

S ^j j < 1 luj ' IjV j-- all aJA Jial . 'Laj^Lall '"'Vj- all (jx V Ajli 'LijLj^)^1I CjIjLjjVI S^cLi-a^iJ ^ » ■ all aSaJill (jjiaul _ ^-SjJj^pJi^ll tii^^a-all — aiS all jj ^l_ja all — ^j";^ a ^-a <jl ^Jaml 

i ( - 1 ■ " 1 ll ^jJajiHj aSatlll I " |1 aj laJ a J okj i hj3 AajLIII Lai _ J_aLaill | — 7- 11 laa 1 al J Aj j^lll Jj-a3 jl Jj^a^jl 4 1 aa a Ujia 1 ^jLj^£ll A-i^jllI iJlilj a J^J^Jj\.'S^ • jS-^*^' j 4j£jjL£xaj j^ll 

(J-aL*_a -Jjjp AJ-aJI as- jxaa ll (jV (_£jjilLi aSaJall Jtoj IjA (^jaJ ^-g^ ^a "LajJaLall -LilUill Spjxaa ll JjJaaj lilli j aaVi-s. ^ CllV^aai -lie jS^alll ^3 cs^* U J ' H .' ^-a^-aJ (— ajlj^JJ^ll l^l^ja all 

diLi jjj^ll a j 3 1 alj ViT- la^^aa la t^ljlj^j ll^ll uljl^^ia-a (J»^-j lilA ? J 1 nil 4_ilL*ll ^ ajall ^^A 4_i£jJ j jii^JI I S^ja all t_$j^} \ ojji-all t aSaull 4 a^aJaj a jljiLujI a^c ^Jl {_5-ijJ ojjAj (_^ill j laa 1 all S g 7- 
jjc ^jL^a^/l -iljijV (J-**j\ J - 1J j' 1 3 H C (_pajl^ill_a _ (_^ji.i ^j. -il 'if- ^| j| ^jjajl^ill J-axiujj LllLi aiflll a« 1 ^3 ^-il tillj JLj-a j ^jiii ^l^jji -^jj' 1 ^^J"^ Ajj j jiall Aj^iiill ^-l^jVl oAA (jc I^C- . ^Jj^ll 

/-lall (JSiill ^3 Lai Ja ji^xall plj^ll jl Aj^jJj jii^ll ujl£j3wall tlj|j Cjl 1 ajSll ^3 j>i»^| L^Jaxj 

aj^ajj Aij^iall oJA Jl* ( (_pajLill ^Jajjl^j AcLuj ^jL-a*ifl (jli CjXs^I JJC — 'Lulj^Jl Ajl^aJamVl o^cLuj-aj ajj (jjajSll j aji 1 aa<oll C.lj^-11 Clilj 4\jl^Jau)Vl ^-a aIulII j jj^ajLlll 4 1 aJall ^jJajJ JjjLuill (J^JolLs 

4 ■ ajflll ' ;• ^ji ^jJal^oll j_jx -u'.i >UL^JI oAA 4 ^_jjaJll] L^JLaxj^ul (j£j Luaji w i-bjl jjjl t L^j aSaJill I " ll aj laj 0 j Ja^ax^xall tl jjJLj ; *' 'jj' ;j ^ uliLajJaLall ^-uLull ■ " '■' .--'1 ^Jalj J^-"; lamJJ A-Jajjlll 

(jc LjAa*j £jL-aVI -icLu t^ill iilji-all <c1 laJ 1 al ojL j jjiic t A-ilLstJl Sf-LuiaJI Cjlj ^jiajl^lll JLaxjLjl ^j-a AjV AjJ-3 ^Jjajlll ^3 j^g-lLc J^j> ^g-lc J j 1 aa 11 Ajli j^JLilLj j (_pajLill S^luia. ^-a Ijjia t-JjjjLiJj 

(JSfcttj (J<a*JAii3 LilLc j_jiajljjll > j^cljJ — J^ljj^a — C^JJ-^' ^-aJ-iC jJ-aLoijall - Jia ojjJjS JJC aLui^i ^-a (J-a*ll <LaL*ll f I 1 '--»~ j? I (j-l^ -"*' a J ^aJJUJ (_pajl^jjJl JLutLuil (jli killj ' . U 1 ttj . ** 1 ajjul ^3 jj a« j 
jj-a 4\alj-all <jj£jill (jl_3 ^ja^l 4_i^.Li (j>i . ^.ujLujVI 4j i a j ^Jl o-1i*j ^J^jji Ji^j jjjij£jalLi (J 1 aJ (_jJaoLill jjli J-aLill ~ 1 aa II (jc lai 1 all ^Mlj] -lie aji 1 jaall el^-H-J j 4 iSll jj l^JI '" |1 S all ^a ^ jjLl-a 

1 "il . ajall (J-a^jLiiJ LjLiJa.1 _ ^_ujL-uVI AjtjJaj ^^Jl ^jljj^ll ' J l j-- all j^jia-a (jljj-J |j^*J tJT^' J ^ £ -_> ulJ, l 1 "'1 1 ^'^ a £-a tiljjjlui (J^*1j -laSS J-axiuj 1 ^^J"- all (jV 5JLx3 ^1C jjjLij^ll til^ja all ^a (^jiajLill 

jjjj jj jjJLi ■ alall A^ij Laiic ^ 4j 1 " i _'^ t l la a o^La ^jx ) « aI^-oII - ^ilj j -*_ijLij^ AjlajIj j (^ij^ja. (, ' aj U la a J^J* '^ll^j (_5^1l j 1 aj o la a l>"Ij i^JJ L5^' ^ ■ ajjal "i» "j jj^^ 1 ^l^ja all j 1 ajjal ii ajjj^Sl! 

ojlc (jj^J lilja-all IjA J^-a j_i _ jj^- all Jjia tjr^ - ^J 2 ^ ^J^-^ ASlill jjli ' fllall (-& jLnll -ij^J f*-^- (JLa. ^3 _ (_5j3 ' - ' .' tiljJa-all £*^J (jti tilli A«J j ^il^ll LjJ] L- lau aJ 1 1 ajjal la all (j-uljll 

(jlc j) ■ ttjjll j^JI iiljaJjj (1) ^ 1 ajjal '<» ajj^SlI tiLjJajll jLgj^ ^31^11 i ^ ■ ^la) ftj^Sll tiljjaJiJI jLj^ Clilj 4 1 aj3 (j^ 4jli (J£Jull ^3 LaS L> 11 ' ° J tjr^ ^3 1 -ill ' -JJJJJ (j-*.^ iS-^ c^'^j) CJ^^ ^ ^^J** 
Cjia oj3 (jl_3 LgjjLi j ^-a SjjjS JJC L)J^ ^Sljll ^Li jjl *Laj3 (jlj o^cLl£ ^3) i__HajLill oAcl-ui^u alj j ajftall £tj3 'Lilac Lai . (2) * ' «aall oJcLui-ij ^jL-^aVl lai 1 a Jjio ^J-a^illl <£jaJI oik 4 jj^ all (J jJa 

jLjji. jLjlkl ale (J^j^j 1 ajSll 4jJLa»a Jc I laj 1 a ^jjj'Ll (_^Ajj ^iLjjaJill jLjji. Jl j3 a I — SjjjS j^i-ll ~l ma.Vl ^-a (J-a*ll JJC JaflS (J-a«3j»n2 t£LjjajUl o j^.Sfl oifc Jj-a ^jli tilljl _ j aSI JJJ j 1 ajJal la all (_j-uljll 
i e-lj^JL jl ^£jjl£j-aj j^£ll jJbJill jLjji. JLaxJjjl J-^a3VI (j-a 'Jjli dllj iic ^gju-aj-a aSaU CLilj jL-atLa Aj*.jJ 4_JaJJlll (JJj^J ^gi |jL^ Ijj .(J-aLtll j^iaxll Jj3 (j-a e jjj all CjljlrMtll A*jjja ' -U aa jijj liLjjaJllI 
rf 3 1 ■ a Cllljjjj*. jA ; (j?-lj jj^V' L^^^l 'LajJaLa CLjjJjj (JjLj-a ^Ic tilli Jl-^ 1 ) J T Jaj^j ^3 (J-axjLj A ■ ajflll i-lijl£ IjJ _ Jaji^xall (.Ij^JLj dLjaJllI jLjJ> jLaxILujI J 1 aflVl (j^ AjSLJI CLlVLaJl J£ ^3 

i^LjaJllI jl-£J> JLa*jLjl all (j>i 4jli ^aJflll (jj jla (jc ji [Jj^alfl all ^3 Jjljj-all l^aJI 1 aSaj*il (j>i JjV (jl^ 1^1 I— j» 1 avail ftlj^-lLi ji ^Llj jJJ^-ll tiLjjiJill jL^j^ JLaxILuil 1 . '7- j <Oli ^ c-lj^-ll LjXaaJ AjjLuj j\ 

Ja jj 1 jaall C'ljgll-J jl ^j^J-il^xaj j^ll 

W ijj^ ^ j*-a jj JaSV 



4_a^ajj Ail iJlijL^ ^4HI ^*1 (j) ■ 1" ■* l ^"' Jt ^ (JH^A 3 ^j-*^ jjsIjVI ilJa ajjj J3 j _ <ji-ajj-a A jjuai^a 1 aSaJ a (jjjla (jc j . 1 Hl1 ^j"^ all A laj aljJ Ljj aSaJ ; CjVI (jc ojLic ^A (_jJjVl Aj&l 3 1 all CjLj jjjjll (jl 
AjIjj ^3 Jjjijliuj 4j*-aL> ^3 AaIII oJA ^Jjla aJ j (jljVl ^Lu^LaJI j_i - IaIuiJ CljlS («jil >_A j . ( - 1 al all (jjall (j-» 3JJj-all jj-0 (jJjVl ll jVifl j!!^ji. MIT (j^l 1 J^ a L>° J ' C5^J^' ( — '^^JJ^I 

<il jfrla LS. . Sj jjA-all (jA^j^ <5j^ Up jjl. ^1 j 1984 ^ ^ (VALII) j (VAL) jJI ^il Cj j^ ^ c> j . (ALGOL) Jl j Jl^LJI L*a a^j, ^al ^jj-ajcl ilijaj 1970 
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Jill j 1983 flc *jl*j J jJ JjjjjSL. U AUTOMATIX m iil cj jji L£ j . 5j£jj«>fl IBM ^j* 5 fS 1982 ft* J (AML(A Manfacturing Language 

oiA *Li_a^)J ^3 AjLa ^a J-^ t-fcJ-^ Clljl^ j <JJ la II CllLj^Jj^ji! 4^-ajJ i " >l * \ ^ya ^J''"' Clijl^S 11 '■ i Qj J Lai . 0j3sll oiA J^La. J^laS C5"^' ^~ ^JJ^ ' ' ^ a •' •' ™ 0"* °J^^ ^* J a ^C-iJ CljL£ 

A )3I S3 a j i^JjLi* Cjl^ja* 1 iaVi\ djlj^jj^l 

aSa^ll _>alji 4*1 tillLaa _ t3^l* 1 . '''^"j j p" jLuull j -it^ull j ji i na^l j « Ajaa^ax ijiajj j Cll^Jjjll -^^ja* J^ 1 "'' tji ' -iaj djjjjjllj aSa Si] ' . ijllsvoll ^aLjjJI ^alji jjj | ^JjjUj fSaJjll 

: cs-l) i^S ^ ^_>jj JL; 

. > jlL Jia^> ilia, ji^a JJ iljjj jjll tiLj^ i^ 4 : MOVE . 
^ Tjl I ^LislL iiJJ t >ajtlj i la all (jl£*ll Jl SbVl ji J^ ftjll ^^all tiljao L^ji ^ ami £3 ^a ^a j^I £fi ^a Jl ^Jjjll cijaJ t _ ? A lAPPRO ■ 

.Z jj^JI Jt 4-laii 

. sbbU Z jj^aM »I^Ij A iUill i> 50 *il— SbVl 4)j^ j-i APPRO A,50 >»S/Ls 
Jc OjS Ji"ll jliJI Jja. Jl *S J^ 1 0 s ^ l^a APPRO J J : APPRO . 

JbJI jll (>a IjLiil j J>a _all jij SjIjJI iiLuiJlj SbVl ^ j : DEPART ■ 

iliaa . sbbU 

. ^a 50 jliUj JbJI jijJI !> i JLncI *l jjll SbVl 4)j^ pi) DEPART 50 

iilii j ii^pji UiLL) DELAY 3 . l> » Ji^l tllli j 3£j=JI UiLLI ^ j ; DELAY . 

. yHlji 3 SaJ 

. ^jl£jaJl is. jA\ jjiaJi Ljji ^ j : SPEED ■ 

■ ^JJ 11 ^J 2 - i> >i.Lnll J ^jbJll iJiaJ ^ j: ACCEL . 

. <,Uill ji y^jli ijjaJ ; SINGLE . 
. (f^»JI) jll ^ yj£ aSj^ c LaJI ^ j : MULTIPLE . 

, Alii-ftll ; li* J Ja jtt j^ic tiLuLJI <-i*^aj IjAaaJ ^LuLu ^ ; CLOSE ■ 
; (+V) ^ phalli j^lji tjc- JLlaS j . A^jLkll £i\ J uiaJLi ^Saall 

^I^jaII ^ V^u^ 11a j: EDIT . 

o jSliil ^Lajix^ll ^jj jiJ ^uaLu ^ j : STORE ■ 

. s jSIMI ^jall cijLji^ s P l J ^ j : LOAD . 
url 1 a- 3 6^ cs-* j : COPY ■ 

4£ja. g;ill j^Vl j* j | SPEED . 

. <JLaa.VI Cj jJjjll 

. J>? . jJI jjl iiiall j : EXECUTE . 

, j^UjJI jjjjS Ljljy y» j : ABORT . 

. 2^t_i jJI J ii^j jxi iiiij ^ j ; Do ■ 

. jij* jl^ iji^i ^ j : WHERE . 

Alttla all ^al^all ^a <LcLu ^-Ljjxj ^Jt j ; TEACH ■ 

. CiSjll j ^ULJI (ji jc ■ TIME . 
jjj3U^ ,>i J^l jl ia.1 j Jjiii jal ^a j : ENABLE ■ 

. fliill 

. c^ja s^*J j j-iljVl [>j iiiiil : FOR ■ 
^Jl J^-ajll (jizk j jaIjVI liiiij J j^IujVI ^ j : WHILE ■ 

' l^iatarttil j_jJa^)iJl 

. y*. jA\ <_fl^JI ^1 J^ajll j ^Ijl 3Ac iiili ^ j ; DO ■ 

. r U^I ji. (Jb iuS j : PARAMETER . 



; yLa^l jj !aut ] ^Jj La^ 1 lLfcd j CljLjLiJl Uj^ 3 "'^ _)*Ls' J ** J ' ^ ' J J^btJ [J fl 1 taJJ I ajUajll oiA j * ^ll^Jjjll 'La-a^jJ ^Jj g i aJ [_^a.l (^a Ajjjjxia ' ajlla^all oiA j \ 4_^aLaJI ^jjUajll f_^a*J 

. Sillax 2^5 ; ABS . 
. ft-^ll j : COS ■ 

. ^ jUI >=JI y, j : SQRT . 

LS >UI J! ^V^t l ? UiJI (>a Jjaia jA j : BCD . 

. ^ J\ 

. JjiaJI Jl JUS1I (> J j^ia : DCB . 
. fSaall ^aU jj yjl^ ijiSi fbill ^ j : PECEXECUTE . 
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. fSaJll ^L jj ^UiU* ijitf ^jSjill j : PCABORT . 

. La Uaa. Jjjia. Aau S _jLa. ja.] iiilL i fll IjIuiVI ji jlj-l^VI <^A j| PCRETRY ■ 

JL>, ijia. (j« baHJI ajj-i S-ilej aj j-a j A_jLg_jJl jlac. ^s-aLjJl iiili i aS jj (_A j ; PCEND ■ 



:5 ,>2U«i J jljjyL-J^ jHEIGHT=25 :4 W^B ^ „3ll ,l>Vl ^» j PART = 100 :3 >l J -J,. j. #l>Vl ji j ^ j : PROGRAM 2: PICKUP :1 

APPRO PICK 9: :8 »l >Vl Jji^ ^ j FOR I = 1 TO PARTS :7 J— JI ^ tM J! ^wjjl 4ij^ j MOVE START :6 <^jhjJ ± „* j OPEN 

MOVES : 12 . SUiU^JLJI j^jll o-tjjicl j o-ij Jc jjSUI & U2jVb SbVl <4>S „* j DEPARTS HEIGHT 1 :11 u±M\ J Jjll lP^! ^ j MOVE PICK io: CLOSE 

,U«JI(>>VI „>1| JUfrVI .END :15 2 (4j£l*jVI t>uLJI Sjjc a^ks ^a j DEPARTS HEIGHT 2 :14 ji>S «y. j OPEN! :13 &mJ 4u^ ^ j PLACE 

. END :17 £-UjJI <M STOP :16 



<UctiysaJl .",1 a^.U J .U ^2 CjjjjjJI 



0^ UJ j^^" dy J-^ j <L*JL*-all a ~ Cjl^pa L^j^l LilLi kljLi ^jjjll £jl jA all j _ L^il! J^j^ajl! <a>j3jj j ^Lia ^ji La LJLc. (jjJVI JL^jlL (_>aLa >jVI JIajIuiI j) 

4jjia JI j^abU «_ifllaj all 4jJU-aii (Jtall I <"■<'■ A ■ £jj y CJjgil <LiW I Ail jlalL 4j j-lill AiJ jiail Jj^aj U V JiislLl CjcLi is Cjb' y jj\ Cj| Jg^aJ ^-fl^ I ■uLa-JI ClLu J-al£il -<~~.ll j <ji«Jl - L4J CM 

■*JLUill ^t-al^Jjli Jjf~~ JI Ijijlll j j»^-a la< LAAjc ql - H j ^ i a1 all t _^3 A^i.Lill Cj^Jj^jil I " ll a j i L." Ajtjjlj 4 j J 1c I Lai . Jxxll 1 'v'*"' ^2 4_i£l^p^fl ^jlj^La ^jjLutLuiJ I ^jL^ ^jjLaLtll eJ a ^SVI ^ji 

J LWJ*^' LJ jj^jlll L$J jili (_5-^l ^jj^ II (j-a J^SSII 1 ■ ill^3 ujll j La ■* llaC Cll^Jj^jll A^-a^)J j a j a i OJ (jj . ^a*ll jl mo jl «J^aS_J jlxlx t guila (Jj i«3j ^^j^*ifLj jl Jji»J jj^lai j C^- 0 *^ 

1 i fljxj V (^jLaJUr Jl ^j-a ^jiill _ ^Sajl ] a 3 » all •Li^Lill oiA j » CjljiLal jLill Ajjji A^Jjtx 1 illsiij ^L^j^ jjla ^^JJ j ^jo'i i n-^l ^kSa 3ll (ji ^3ja . a j^ll J^'l ^^'-^^ 

oilA i^jJS La LJLc 

j i J^^j J ' f^-*-^ i — J ' j^P j t jl^cVI 4 4 laj -■ all ' -^Jfej*^ LT^) ""^^J^ LU-v ( J^uVI (_j-a j|L-a i ml uiaJLS aijiaJI i " ll a^AJalll . iJljLusjjl^i j^Jl LjL^oaj j I 1 ■' ' 1 1 oJ 

■i_flj^j]ill a'^Jk JiraJ ^1 ^j^aJ j ,3 ; 111 i allSVI j_^a Cj^jJjjII -I i_Li.ljll |jj La JiaJ J-a»JI Ljj_)la (ilLiA j_jL4 , (J-a*Jl ^ ^jJjjll £-»JajJ ^jlll ^gJl ^iLjaVLj _ ^tJI ^*JajJl 

i_j^L«-aJl j j i g i-liLiiaC tilJj JLj-a j (jLaij^l (jL^a iJli^jJ j^jll (^L^-i ^ji L^*M J^" cJ-**^' J'-?- 4 ^ * 1 *"*- t ^LtJuVI j Ojlj^JI ^jili ^>ia^ -^J^ ' - ' J ■> lJ-**^^ ij'^* ■ ^^JJ* i_Lw-3l ujj^la - J 

j^gi (J-aaiJI jLi_jj jIjaII Laiic IllA j Lfc jLajl jIjaII ^L^-aJI Cj^jjjII "Li-a^jj ^j^axll ^^a ^ij SjJ^ L^ *^ 'LiILiLa JLati <jx 1 jJLlJ J-**ll ^JJ- 3 '^-"^ ! ajjSli^ll CjLiiaxll -2 . 



-/a-"' iilac jl ; CjV^I -1 : ^Jj LadS Ljic JSlLui ^Ul 4jfrl L all '" \\ ^>a*J -ilLiA j i ^J=JI ''JJJJJ J ' (j Sj il ''■J ^r^JJ Uj^sj **-i-a jllxaJI CjLLwII jjuiijJ ^LujLui^I ^;<j-' <;^l oj^lll j) 

^jkj ^^jj-ajll JLa-aJl _ ■^aJL*-a]l I lil^j^AJ £_a 0_}*lL-a J-aKJ ^-i jijj^i (ju j-a!!l Jij jc CllVVI "J^"' j'-^ . ^ftfl (j* j''' all ^iaflJl ~ b i aj jl ^JaaJI jj-a -^Ij-u!LiJ ^Lul ^ j CjjJjjll L^jS ^ jjlJ Cj^^l 
lj-a j _ jL\ jij^i ^ic. LjAiJaj j j^ obVI CLl^jjjll i^U all ^jJJ LaAlc j Ljl^JLt^a c-Liji * Lflll o^i Cjjjjjil cjliutAJ iJli^LiJI ^>a»J ^ j . 4-1^1 jj-lj ^ 3 a j j ^y-^ll * JaLijJLj Cj^oJjjII 

ajjJ ^jLu ^jj -LijAa-a S|jl ^aJbt^j ^j-ij MilaCrOIl p O* 4 ^— 1 J^JJ cJ'-i- 11 !! (*i ^tAiajJ j . (j^Lt^H -^Xx-a _ ^^iadii _ ^jjlxxl! j_^jlj^JI ,jj_)iadll ; AjJUJI ^Lj-all ClljJj^jll ^i-j t _g-ljJl JLacVI 

1 gl^J » * ^ i^-ill *l>-iVl J_>^ ci^J -2 . i-HLj oA^Ij gj j AAglj all Sl^Vl -i^Lj j aJV I <jLg_j ^j-a jjj^ll ' J J*l A^JLt all (jlj JJ-" 1 !' ijj^ L>* ** W " ^J^J - 1 " cs^S J-«*J' 

■LaJlj(-aJl SbSfl j -LijUll ^ SbVl -I^JJ -3 . -^-^ ^?Jjm j^j-a ^1 SljVl ^ JJjjJ' iJA^ ^ J ' v ^ (j- 4 ^ 3 ^L«jV1 CijLS Ijj (j%jl a >ijl Jj' UI J^J-a ^J^' *UV1 ^ 



-AC- ^jJajJ Ljjli ^-aLuull JL^a jjAua LkjLui ■ " N l^'.i ( 



■LiiLj J-aC ojjaJ jftL^ Cll^jjjjJl g J i oj Lhiu j _ J^- u1 ^ 



' _ii3*jl j*a jlj-all ^j-aJ SjjjlaJl A3^)ll ilia ^-^J ^ L^ J ^ "ilj**! ff.Ll*iVl ^J^JJ^ l?^" LJLc. t^llllfl . I gjj ^ jja j jl^j-aJI Jii LaA (j j^iiafc ^ ^.'^ (^5-* 

jaVL ' "' ■ "J^ L_ijLlaj jjl _ i\ 1 ■ all tillj f>-i^ f»J L^ J ijL-ta'j^l ^-^J ^^Wjjl' A °J J iJ^J*!' ^J-^Lc iJliVI J-a*J-uiJ La 1 . ill kII ^3 (j^l j _ ^ \\-'\\\ ^ \ \\ \ ■ * j^ j ^LiJjVI j 

LJajl j . JlAJuVI j a V ' j jlj-aJI 4_ic^=j i a^LL^.Lj I julaJ Clll£jiJI oilA jl I " Lj a j t -Ljijiall j 4_ijljjA]l Cjl£j^Jl£ 4_a,j_all oii .Ufljjl CjLSj^JI jx ^l^jji o--l*J fL^ll ClljJjjll ^LLa_J LaJjS . (J^-ujJI 

^jj i " > \ -v > a ^1 , --.j Laj j j i_ajLlaj a^C i^---3J l^liaJ a a 1 aj ;jl (jS-aJ (_jiajLlJli 1 LajlXll I Ijl iljaJ all j Clllj^VI -Ute3 j ■L^jlixall I Sa ll .uS*3 j^JI {^■-■JJ ai^l^jJl -La^j^Jl ^3 aJ^j^ j-aJl jlj-a!U ■LijLijoiJl ^j-tal^jiJl 



• ^ lalatJ j r tpat all 7- ll » a j alj^.*ii I ^jju-aij -3 

; (iLulVI ^j^ 1 ^- 4 *^ t-— iLjJ afr Jtj-^l j"* cj! J ■ **-' ^ a ^ J d a II ^1 j-alL 1 gj Li I jj^la jc jl ( ■^aJLe-aJI JjIjjj \ g 1 - a& jjjJa jc 1 g-. jL. „ j f.1 <^Hjfc^J a j li a a ^ ^ ** 1 ■ illalJ Cjl_ila*ll ^_ya AjAjJI 

alj 1 " ^ (_j-a j LAa J£JulLu ^ILtLuj tf"*^ SjLall LuJa _ 1 S 3J all ^-ajlill iajjlaj ■■*■<• all ^1 . AjL^a ,jA«-aII L-U^aJ j Jj j ■ a«all ^-ajJull p ji; aJ J-aj j ^jlj^ ^jj-ajll AjS ^ 1 -'^j | t 



^Aiiull JS-iiu -Ajj^IiJ j '*_ijijLiJl ^jSI 'aaM j^Ja j ji. £-i-aJ ^jil 4_llLc AaAj LjJ ^ ji? t 



_! jJjjll LjJ fJL j^ill iwutlill <^jjsJI j^jA AiiajjJl Stimuli (jSl j t jj^j-ixall (jJjjt-all 



j-all pLaJll) t# Laill ^LaJS -4 



,_9 LaA jjc Sjjill LjjfXd ^j-jL jLij jI_)*Ij j a j-^J-a JaLii ,_j jisw (Jiiai ^-' a (j^ ^LaJill jA ^ Lilll ^LaJILa _ iJjl jLlujJI -<fr1 j. a ,-3 <i-aLa. j IjLilil ^ & I S 1 all Cj ^jj jll Cjjj ) J Li j^ jjfljJI ^LaJll A*j 

CljjJjjll jj-k-uj (^g-l 1 - ■ J g ' " .' 4-^^ (j' ■''V^ 3 l-lawa J^jIi ^j|Luj-all ^^jj-aill jll jj-^J a^Lc j _ jjjLaiUI ** gflj jJC J|Lull J_>aJ j Lt-a 1 _jJJ Aj*_al1 L4 . ^ jLuixll jj-a ^LaJll . ^jjLsjII Ll a "i 

jLull jlj-al • . (j^«-a]l ™ LS"^" LW^J 1 " 1 *^ " 1 ^ * ■ (j-^^-al' (J^*™ LS^" -^'j^l' jlSxkll ^L*-a jjjJjjliSJVI JTJj) ^La-Ill Jj3 ^ ■ ; • ; (^g-lLllI [J iji1jl«JlJ j ^ JaSj ^LaJ CLj ^jjjII ja 3 j. ^^jLjj jjj-aS 



jjxj a^lc j , -LilUill ^LaJll 4_laa3 Jji j^jLai-all Ajjll 'ajlia jJJaijVl j j_5jLji-a]l ^ij ^jj tlua t Jj^jjIII • t 4_ilL*ll SjljaJI ii.jAl tjJaj Lfj-aLaJill j (jjLalll -Uaij jjjjitjill jLjj-ajl L<xa all 

DOOGE ^.Sj/S (j3 1980 ^j^i t,5-* ^j-ffi "•_yjy3' 1 ^J^Jjll ^ baill ^LaJll JajJai. jc JliLaS j _ PTP i — 1 ^JJ^ cs^"" 2 ^*^' (J-a«ll ^ ; 1 aj ^Uilil I^j _ AjjjjII ^jjjjiil ^jLuj-all (j-aj-ia c.l-all 
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aLaJll ajLc] Jai. j^JI CjIjLluJI aL^i jai a_uiill Ija jj«j _ ^jIjjS/I J jj*- ^ Wa\H ^LaJll j^jj unimate4000 0* 4 j unimate <— ^-^jj 8 ftj^L)^ . dilJLiuJl j • al 4j£jj*Sm 

oa^j aLiall CjjjjjII jLjlkl _ f^jll (^-3 3ji^-ij-u 1750 -3 * j '■IiIjLujJI ^ i 1 aa " jW-jj ^-^j »VaJ Cjjjjj 36 s- 1 jst- j . 24 4- 1 ** ™ '* 700 0"* ' 

4j jj (J->-*aj J ' I *^ J - i * * 3 j' 1 a j aLaJll Jji (jjj J f ? a ' . ' ".' J LJ^-""V^ *^ ^ ASjJI oAA j t AjJLc 4j>JJ ^g-lc llljlS Clijjjjll Lftljji ejlg-all (jV lillj j AjIjjax **J aLg-all 

tjal ^gJI jjj-aj jS j ^^uLia aLiilLi ilijJ jjJI <J fjSj (jj^H tllSjil (jLii ciliil j t jL-oxll (jail AcLjjI j 1 J£J*j UJ-^ fL^-U ' I ■ * j ajjj*-a fljjJ j^g-lc ojLucI (jj£ 'Lu' di jJjjll Ci' ' J-^J 200 tffjj 
j <LaC j^^-ic- ^j«J <3jsLLulLuj (jj-^I lIjSjII ' t^lJj j ^Ljj^fl Jai. (j?"^* i ~ J J J J^ ^ J ^ a ^ (*W J djlcL-u (jljiujjil i a L^jSj . JJJJ> J^-} J^*-^ 1 ^^JJ (JIjjjjjI ajj Lajjc aa II dj^ol j i 4iLia.j jj^s 

CjIjLluJI JjiLijJ ^ laflj aL^J Ijijlj cjt* J '*'Li J"'" '• ™ Jaa * er^ - "SH^JJ P J- 2 ' 4j -"- u J J^J J^^j AjJUJI jjj-aJI ^jia _ djl jjjalajl ajj 



: ^bjjSlI f U -5 

t (jiuJI < . iaj (jlj aOajJl jLjj jl -iS (coll j J a 111 Jjal aOalil jl^io jA t ^Ljj$£11 uajsl\ ^UJ ^laji 5-ojiUl j>oVl ^*>i c>° u) J .^J? • ^ j - 1 a 111 £>e 4_a^.Lill i^LJI iik^Vl ^1 ^iL^aVLj j 



ijUuiiVI 4 ^ ■ --■ j^ic ^Luj j jLiJa jtijLj LgJ Lal j ASaII Lafti j 4^]li_a iJlAjLc j i—aIaaV iiUj j t _^C-Lu-all i-lijjjjll ^l^aUAaV -*jujl^aJI I ">^H a all (jx \ c.^Uall JLaE-l j ^ jU.«tl 4jaJL»_a j jjlftJl ^lj -(y 

^uilj (J^>-* 1 j a e-^Uall iiili (J^ki (jx j _ jUakSfl oilA AjJa tljljb j j i a3 tillaJ (ji C-iaJ JLaC-S/l o^A cJ^° i ^ o^ablm all CjLjjJjjII ^jU tillil j JLxlLlVI j jL^ij^U <LL5 (jj^J a^Uall jl j-a ' . J&1 3 

^>Jaj oAcLuixj '"^ llaatll aAA ^aJJ . ^^^1 cJ^^ LgXaC JaU (jj&ill ^jJsS ^C.^ull <iwulLl Lal j ^Liill CjU jj <J Jc La-a (_J3l ^l^ll djLilia!La t - J ^ j J|ll o^A j-fl j ( jlj^xll dllj 4_ij^jjjll ^-1 jUl 

oilA » ujLj^)^ll Ji^l tj a *^Jall Ijjjj (j A ■ aJJ ^-Ij-ij "ijj^jia ji ^j^ki <UL^ tilLiA j . <i^-lall 4j3 (jl t_iaj (_^aII jjLSjill j AJLill -U^iJiLa]! ^LxjI j »a>a -Ij-laJ a^iC- ^li (_J-ill j (j - ^^ ^jjuji^jII iJLlljlj j 
L j-a ^^1 I^A ^-a ft^Uall ^J&l j i all i-IjLj^j jjll al laJ i ul Cj*ifLi-a ^jx La IaA j jLa-ij^ll ^£1 4_aj^La cJ^Aj ( t — jlj^ll tljl^}*^) CS^^' ^ a ^ J^ - ^ ! ^ ' J f-^-^H 'S^- c ' '^ c ' JM iLV 1 ^ iaj^lall 

Ajj^jjj ^l_p Lujjj-a j-j j _ LfcjLxjl ^jiljx j aJaSlI ^j-a ftijl jll f.lj^.VI ^laS j ^jiaj-Jl 4_aJLx-a j (J-a_)Lj ' a^Jallll JLaCl ^LuIj (Jj '-.° a ft^liall j (jLtfcjJl ^^Jc iJli ^Jjjl' J' J ""' 0 .' . ^'jl^jxll 

jil j5 A^jJul iJlil jLijji ^LuV Jai. ^gJc d^Llall JLacLi ^ Jkl 



• jiaJI ClLilaC -7 

* j Lj i a3 V CjIj^jjjII a aa « j t AjjI^jjAII jj^ - all aUt> ^^Jc. (J*ill ( . lliSlI j ajij AajIjj^I jiaJl jjLa-a (Jxa. * j lai i hJ *if CjLjjJjjII a aa a j ( <Liaj ^ .'^.''^ " '"^ jVir ^Jb jiaJI dal ilafr (jl 

^-l^)i]| j - i all |jV ,_5^kVI *^VI ulAj^aJ i-liLjLjj ^j^ 1 aViVi a . 4 uliLiLp J-aailLuiJ djLj^jjjj ^iiJI iJjLj^jjj (jl _ ^ ^iiJLj -ijuLLall ^\ ^ jiaJI -lie ■* ajjj 1 <£_j2fcJ i^l^^jj (jl 

L3-J a^aJJ jiiJI jj-^ al ^ill j ^-ijIjjJ A^Lj^)^ CliL^j^-a Lgi (jj^J jiiJl A aAao 1 11 all Ajj^jjjII iJjLjLjjll (jj _ iJjLuj iJjljjVI o^A J-a*j 1 " u a j 4_iILt of.Lui^j (jl jj-ajj j iil^ajJLi (jjc-l jJax jjLijfL; (jl 

al laJ 1 ill |jL£ iillj aSa (j-l^ J CW^A 3 lJ'* ^ frW^ J J*^! CjIjJI J-a^k£ . CIiLiLulII j_jx J^C (j-lt alal jiaJl ' Ijl llafc j—fl djlj^jJ j^ll ^Lg-uil j_jLfi ^jLijjVI o^J j . ^xaLa aSaJ Ojlj (jj^ia (j£ 

jj£I 0\ ' ' . ^11 ^LJI jij-a ■ '41*1 j tii. la>a,lj A al laJLul (jl£ j-cLi^all L_ulll CliLiiac aLc. J^Aj J ( ^IjjUall lJ^W* cy3 ■ all jifill (^1 ) 5juS^ll jiaJI ^Ulac (_a CjLj ^Jjjll 

(J-a»Jl A^aII j (jjljlJI (j^iaul j aa 1 a CliLj^aJjj - 1 la "'-"I >ilij c_ilja1 ^JLiILi j jiiJI CjVI aa a jj£ 1 ■ ijaUll j jiaJI CjI ^Lafr ajpfrl ^joll i_i£Li-all 

■ aaull djl k»aLa J 1 1)1 )Xa& -8 

j «u1 1 ajjl -i CjLj^jj^II ^1 s .-^ '■ . jj" uil ^3 j _ la ■" ajj -j^. ^jLlI (jL^JI 1 frlgjl tjj^aaj II di\ 1 aj aj ^_>i^ 1 " ll 1 aj a ^ ■ ^ j ' aj (jx j ; ' ■ 1 ' ■ -■ j 1 . ufr ^ ■ '-■ jj djl aJJ all j «ul 1 ajJI - Jan - -1 

j (_^ji.VI a.li.1^11 ' lj1 L ^— jl L-JJj-a (j 1 a 3 J (j^ 3 1 all oilA ^JJjjj ^-Ic (J a«Sl CjLj^jjjJI o^A ^c-ajJJ (jl jj£jaxll (jx . »u1 1 ajJI |_jx ( Ijl 1 aj all 0.1A ^J^jSJ i^li^S j (J j ""^ 3 11 A fl ^ll (jj ll 3 1 all 

•Oli ^JJ^l cjjj J Cjlj l1 3 1 all o^A iJlijLS JL^. ^3 j ajjJ Aj-o (jc L^j jj V j aljil A (jc LjtLflJjl JJ jj V l?-^' (jyjLixall j *3i 1 ajJI (Jj-aj^j (^g-lc- ijywj CllLj jjj jll (jli aLc ^J^ 1 '',' (jiil 

. Ja3l jllI oj^J jj£I AjLla f.Ua&V j JaSl jlil ^-a J^a jj til jJjjll ajjl>a AjJI ^flL-al 1 ■ lllaXj 

; LjjII j Cjjjjj^I -9 

AjjLi j^£JI jj-aLi*JI llijjjj j CllljjUall j tljIjLjjaJl J^Li* ur^ - ij^ll J plja-Vl ■ " Ij U3 CjULc CjIjIj j 4j£jjlSj^ll u_iLcLl^all (_i Jajjll j CjJJJjll ClLiLaE- ujuLS a.1 ill (— 1 jJjjll ClLaljjkjjjl Ja^l (jl 

jjj^i jij ^iljJI (jjil j A laj 1 a 3 j 4j^_uj j 1 ac (_A aJjIiljjJI j j^gjiljjJI Ajj j CjjjSjII ' " )1 j 1 ac (jl aa 3 11 (J j *■ Jj j5 j _ 4jjljj^£il *Jaall lJjiLiA (jJe i— iL^.^111 ajA j 4_ijLij§£]l CjLa jlll ^-Ic- Sjjju all 

' . UmJI IjjJ j «Jaal3 (*ji^ll ■"':.' !; ' ; ^ ^ JLa. (_i JJ>jJ 1 1 ajl '41*1^ j L^iij jl CjJjS!lll 4 kaj t_S ^SAall «Uaall ^gJI (^JjJ A3 ^L^a^l CjjjSjJI j jjI jll .lull t-jLjloe. *ja£ll (_pa«j (_i t iijij Ajiac 

Jjill aji (JLijI j CLlLj^Jj jJl OAA <JijijJJ lilJj aJJ j A J^Uawll ajUl jjc <il j^VI j ^Jaill i " 1 j 3A3 j jJu 4jjliwl jj-a C_! jjjjll Ajjjj La] Alaua j Ijjj> UlAiluil <jl£ JL>xll IjA >_4 jJj jll laluil jl£ 

^^C-IjjJI j aJjJiljjJI (jx L^J ^j-atu-all 

: (iLij^LlI t_i^a - 1 0 

jJuJI ^l-jjj (jx i aflV I ■ 111 aJjj all j ^j^uVI J-aaJI SjJJ j I _JJJ> (jx 4jjL_iajaVI L^jljjJ-a L3J CjLJuLaJI oAA (jl _ i—jJljill '--» j L-jjJ uJ jl A )JJa ll ^_b-all i—lllja ^J^j J AjJiajj a all IjA iAjIj jJjjII J-axjLuJ 

4jil jx aJail . A j S1 j ajS iJ-iLiiliLS ; ^A CjLj^j j jll ojA ojajLaxII ■ 111 • al • "-^ 11 (jj _ (j aa til j ^uLiill j -Li jLLall CjIjIqxj aLiHl tljl m\ j *l j^l tj-l^ (j^jJajj aa all Clilj jj jj (jj ; (j-a^jlll - J J 

aLlail Aj^ajiLi ajj Lajlj j aa all ■ " )1 j 1 ac ^ji _ Ajjjj^aill ' " ll ■ all j Ajjjjaill till jj-aLiill _ Aj^j*jji1I L__a1 i h! i aa ll . AjcLxJuVI tliL-a^kLall _ (_^j jJll jbljll j jLijjjill _ frljxaJl iliaJ a ju^\j djL aa.1 3 , Aj jj j j ; aS 
■ a*j>Sj ^J^Jjl' J 4 Ajc-lji iljLijIjj^^f 3 1 alii j ^ 1 1 aV I Lj a i a j a (jc- ■ qjVI lal aj ^Lj jjl 1 1 ajl j . L^J 4_iiiiaJI ajill (jc Ljljjll i_jlja_jl jljia aa a ; (ji '■-J ^JJ^ ' ' " ^ J fl 

«j aa ' <jia*J , J al 

^n. a i > ajiL lljjj JJ * I aj ' AjJdll e jj i all j . (JuJ 0.001 (jl] J-^" ^ ^-^a jxll (_i ^Lkki 



xJaall iljLilac ^v> /jj (j£xj j t ojjjcjx CliLuiLLaj j <ajjja_a JL^jlLi =■ -Vi! oJ^ji J-Jaftll djl ; ' ad ajj (ji t^JLaJ ^Llj^fl A j 1 aft aLaj^li _jLjjU j 4 "I aji jl ^uLL^a JjuI ^jc- ^jjj ■* J i a ij^JI jlj^ll ~ aa a ; ^Jasll - 12 
(j-a 4j3j jJall oAA - lalli nJ j . 4 i -" a jl jxll ijliLall ^^JJ oiaJI ^ILj * j-^a jl 4juji\ Ajj^jjj AjjIj^ 4j^ jj £=JJ (jjjt-all jg i ^* (jj jia (jc J JJ^HI ( 1 * A ^iLllI tliljjVI j ' 111 llaaJl SjcLluxj i^IIj j ilj^jjjjll aljAJuuil j 

. ip\ 0.05 cjC JJ V ^1 AJJJ^I aJaiD Jj>l 

2Ljjjtall plja^Vl oJA «Ja5 t^jjJ ^iaall ^ - lla Jl P-Lall AjJUII Ac j*J1 o'±^ 

A *v u ] j t jAxj Ajila J^ La (jx j j 3 S JjuIj ftLail lai ■ (jj j^ tj^ - Ar- j mi\ I ^JLc (.Lal ' & ifl l j (jc ojLic jA j ' j^jLall tlisLill ^2 
• JiLa aJaftll tliLiiaC 1 g qjjkXuiJ (jl til jJjjll (jii-aJ (jjj^i J-A 3 ^^-^ J . {JjJ^I Ajjjji-a jjc *l JJ>I £Ja3 (jiixj La£ j _ (j£jj ^ 0.008 — 0.04 ) 0^ Aiijiall ojjjj LfrKJafl ajj j^-lll f.1 jj>VI iljLSLa^j ^jIjjj j 

^ JJJjkj aj jj-ajjJ La ji jSjxll ' . LSJ all » Laj^LJl (JJjS ^ 

jjjIII ^-LtJull A amljj [_j— sail! AjLixj ajL; tli jJj_) L)^- 1 AjIjLuJI 5 jj i all j 
aJjaJill j alaJl 4_ilaC (.lijl J-aLxll A-a^Lu OjLij jA AjjjjjjII CjIjLjjcVI (jj-^J (j) . cJ^fl^ f^J 1 '"iVt jl ajjk£ ^jjJJj cJ^*^ dll jLijjill ^ftl 3 1 a ^ (Jl 7- all IjA CjLjjJjjII (JjwjL^j J ScLJall JLacI 

tllLlSjj*!! ^Lu^ Jaa. (^j-lc aaJ ■ llLjXwtJ aji; tlijjjj ^uiajj 4jJ ill S jj 1 all j . CliV ji-JLall a^j aaJ » "Lia-jjll * laaall ; t _^A tlijjjjll Ljj ajia (^-jll aaull ' " j ' aft ^>^ a * J ij-* ' '"^ ■ ^7-"^ - 14 
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j^aSjll fiaall CjVI CjIjJ (jJ) CjLI j jll j^j .Lj jll Liuij ^Lag-all j <«-a5jll ^Jc (jf-^Vl SH i tSllj j JLa-all IaA ^ CiLi jjll JLwU Jul ; CLiVVI d)l j^l J-a^ - 1 5 

<*jJaii_La]l llAj l^jlaj JjAi_a CjLj^jjjII JLaalkJ (jl _ '^Lc- Ojl J^- *JljL>_p iJlilj (j^LaS (J-a*Il ji iaSS 'Ui.Laill -Lij.l*-all c.1 j^Sfl 4aJlxal ^g-uLuii (J^*xJ a all li* ,-fl *J1jLj j jJI J-axluiJ ; S-il-laJl - 1 6 

dj\ frlaatll tiljjj CliljjUall 3 a J 7- 1 ^^ifi . S.ljlj ^LaLgj j LjljiJI |_>»*J tiljjJ iliVVI C-P**^ JjlialLi (j£l j * eLpj ' " ll <a>la (jj-^J <Jj.i*-aJl dil aJlLall j JLS^iVI (j-a AjAjJI ; eLjjVI diLjlac -17 

uAacrC 'UjiJi*! e-Lg-jj ' ^■ n *j f ^jJajj -LilLill 0 jjj 1 oil j /ojjUall ^t-ia. cj"^° Cliljt-$^yi j^jJ 1 ■ ' 3 a ll t£lJj j J ia iSlill ^3 <3J (j-a jg aj* j Lai Cj^jjjjII j 1 all 

^Lc ^ J Lj II ARGONNE .J.'"*" " ^-9 °Jt3,J-^ ^ 0^ J jL^aS • al j3 all 4jLjI.1j |_j>i 4j»-ujIj I lil^Jaa ^JaS Ajj jjll iJliV jLLall al laJ • ill j JJ-^^J (jl -LiJLaJI A ;<*-^ j • all lljl IfrjJajil 'LajLllI oik jj-a gjJalj 

. 4julall Jl^all ^JL*-aJ 1947 

jJC - \\ ^iaLnil I1a ^jaiui j _ 4_aLc aLpJl Cj*ifLi_o j_i ojLJuIjl Luajl jj^l j , ^ & I i all - all j- ajSl V ^^ll j - — ^lll i_ajUa^]l ^^li j aj!& 3 llaatH aLpJ' *J1iLj^jjj3I Aj-aA I ^J^j 

J 1981 (-i Lixa jl j£ ^^jjxSfl frl i aall (il (jljVl O'j^' Lff^ j 1 ^ A^alaJI ^a&^l jj djiaJla ( pi i qflll Lra. _jj JU-a ^gi ■" lUmJaSll oik ci" 1 ^) j) '■ ^Lu^a jdiJI CjIj ^Jjjll Cjll^jiaJ 

(jll jiajj pi i aill AjIj _ ■ aill SjLlill j^j^ aji.j-a ^a pi i aill AjIj (j-a ^Sajj ^'j- 1 J* J f 1 -^ 50 cj^ ^'j 1 ^' ■ 1 ""^ ^ ^'^P 0^ '"J-^ 

^jVI J tljljliall (_i ^Jfrl L all jLai^l ^=>J (j* -i*J tjc- <J all tJ^V' ^* ■ ^ fl ^* U^j p'j^' ^ J tj^' P"'j^' LS^ AjfLa iijjJ jilj IjxaLS oJcl_ui-ttJ i_a^JI 3 Lftlll 

(g jjl ^ Cj^aJjj ' "'J*- Li1Ij3-ujI t _jJ J'^ 1 * 11a j . ■ a j ■ al ^^^JSJI - ^jJ^aJlj (_>-asll t _g-3 C1j^jj^)1I alja^ull ^jA j' a*l\ Ij^J 4_jjLc. ^jjJtll jj-a^l (j-aj .tillj j^-l] ^L^LaJI ^jCJj (JJ^ 1 j ' a I ^jia j 

ij^l ^j-a (j^La (_J^*ioJ Sjj^laxtll ' "'^'7* *Jjjl cJ- 4 *-^- 1 -^ j' 1 L_lAuLa Jj3 (j-a Ujj ^SaJj Aj^Jj^IiA jjLi-a 4_ijLaj ^'j 1 ^ 0^" ^J^? 6, lift (_HaflJ' J-fi-^ J ■ ^J^"^ J '-jl J^aJI ^g^- ^JJ^i 150 ^A^' pl-iaJluil 

' " ll 7* i *^-J^-J ^liJ aj ^lail all (_>ul_)Jl ^jj . ail! ^a^"'-*- a ^j-ialj-a ^^i ' " ^ i\ jja II -Ujli-a j i " ^JJjJ a ^3 djIj^aJllI j t ~ j i II a!^. ^j^jl ~ ^jLj aall i 111 p5lll jjl j . (^H 3 ^' "Liiac 

lla B 3 --"'^ LJ^*^-^ 'U jjt*^ CjLaLLa ^Jal all ^j-i jjl ^.Jc ^JajJJ j i a (J^ 1 ".' ' ] ^— ^ j ^ a ^ 

Cj^jJjjII _>aLa L) '"ty * *Jl'* ' a SjLiii (JLaxlLaiLj •Liioc. Ajlj jjjjjJI IjiJJ (jl ' . '7* I (j^^ll tSljljl jl JJjjoILj ^jjjl ■ a^ll (_j-aUi_kiVI O^C-Lui-al ^iLuu-all ^^i ~ laJlMj t _g-J J^JJ j»Llaj i^lLiA j 

iajj J^^ 1 a^jJ-lx J£ (jl i^Jj-a ^J^jLall jA, ^ji-VI ala ll j . (_jiaj^all aa ull ^j" j ■ all ^aljbU ' . 1 >l*Jj (jl A j SaJ • hJ Cj^jJj^jII (jli jj-a JL-aijl ^IJaj <iL-ialj j k_jLoJl ^tliil jl dljAll <1 y aa jl 

t4ji*ll oLi-all jj^Laijjj (jjjlj 1 a jjjj^j^l (iLalc (j^ajij La CjLj^jj^)!! Aj&l J i a J;i»ll 1 a ;.' alll Lh° J . (jj-- i all (^-^ — ^ ' " ; lajj |(J!i-a 4_il^jLall ^L^-all J|Li-j] ,^3 o^cLui^ill (j aat j 

I ">1 . ^ aj ( I gXafe ^.i 4_luiajIi]I AiLlail Axliu -^IjUj^j ^jI a ai aJj .aL^all ajLlj A Sk\ jszt ( Sjjl i all Ajjl ^ajSllj A^^.jjjjjjl J^ljxJI i a 3 g J LuIa -IJ ^p^j j j $.Loll I ">->■'' J^yj ^1 j£. «1jL_jj j j aj ai alj 

_olj-all o-i^j^j jjjJl <jal^<il oLiall i lil^ia lllj| jiL^jVI (»J ^iHi ujj^uj ojjJaj-a 
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